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IHOACHUTEJIBHAA 3AIINCKA

ITpu pa3paboTke nporpaMmsbl O OMOJIIOTUU TEOPETHUECKYIO OCHOBY ISl ONIPEICIEHUS MOAX0I0B K
(dbopMUpOBaHHIO cofiepxKaHUs ydeOHOro npeamera «bruosnorus» cocTaBUIN: KOHIENTYaJIbHbIE MTOJTO0KEHHUS
@I'OC COO o B3auM0O0OYCIIOBIEHHOCTH LIEJICH, colepKaHus, pe3yJbTaToB o0yueHHus U TpeOOBaHUN K
YPOBHIO TOJTOTOBKH BBIITYCKHHUKOB, TIOJIOXKEHHUS 00 OOIMX IENSIX W MPUHIMIAX, XapaKTepU3YIOMIHX
COBPEMEHHOE COCTOSIHME CHUCTEMBI CpeHero obuiero oobpasoBanus B Poccuiickoit denepanyu, a Takxke
MOJIOKEHUs O creuuduke Ouosoruu, €€ 3HaYeHWM B IO3HAHWU >KMBOW NPUPOJBI U oOecredeHuu
CYLIECTBOBaHMS Ye€JI0BEUYECKOro obmiectBa. COriacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEJIEIeHbl OCHOBHBIC
(yHKIMH TPOTpaMMBI TI0 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owosiormu AaéT TpeACTaBlIeHHWE O LeisaX, o0 oOmel crpaTeruu OOydYeHHS,
BOCIIUTAHUSL M PAa3BUTHUA OOydaroluxcs cpeinctBamu ydeOHoro mpenmera «buonorus», ompenenser
00s13aTeNbHOE TIPEJIMETHOE COJIEpP)KaHMe, €ro CTPYKTYpy, pacmpelelieHHe 10 pasleliaM U TeMmaw,
PEKOMEHAYEMYIO TOCJIE0BATEILHOCTh M3YUYEHHUS y4eOHOro Mmarepuaia ¢ y4€TOM MEXIPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBsI3EH, JIOTHKH 00pa3oBaTeNLHOTO nporiecca, BO3PACTHBIX
0coOeHHOCTeH 00yyJaroIIuXCsl.

B mporpamme mo OHOJOrMM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMEeTHbIM U MPEAMETHBIM pe3yJibTaTaM oOyueHUs B (pOPMUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MIO3HABATEIBHON  J1€ATENIbHOCTH/YUEOHBIX JEHCTBMM OOydYalOUIMXCS TI0 OCBOEHHMIO COAEp)KaHUs
OMOJIOTNYECKOT0 00pa30BaHUS.

B mporpamme mno Owomorum (10—11 xkmaccel, 0a30Bblii ypOBEHb) pEATU30BAH IMPHHLIUI
MIPEEeMCTBEHHOCTH B U3y4Y€HUU OMOJIOTHH, Oiarosapsi yeMy B HeM mpocMaTpUBaeTCs HANpaBIECHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHMPOBO33PEHMS, IEHHOCTHBIX
OpUEHTAIMH JINYHOCTH, IKOJIOTMYECKOTO MBIIUICHUS, MPEACTAaBICHUN O 3710pOBOM 00pasze KHU3HHU U
Oepe’KHBIM OTHOLIEHHEM K OKpyKaromed mnpuponHoi cpexpe. [losromy Hapsty ¢ u3ydeHUEM
00111€0M0IOrMYECKUX TEOPUH, a TaKXKe 3HAHUN O CTPOECHUU JKUBBIX CHCTEM PA3HOIO paHra U CyLUIHOCTH
OCHOBHBIX IPOTEKAIOMIMX B HHUX IMPOLECCOB B IMporpaMme IO OHOJIOTUM YJIENeHO BHUMAaHUE
HCIIOJIb30BAHUIO MOJIyYECHHBIX 3HAaHUN B MOBCEJHEBHOW XKU3HU IS PELICHUS NPUKIAJHBIX 33/1a4, B TOM
yuciae:  NPOQUIAKTHKU  HACIEACTBEHHBIX  3a00JIeBaHMI  YEJIOBEKa,  MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMS SKOJOIMYECKH LEJIecOO0pa3HOro TIOBEAEHUS B OKpYyKaroulei
IIPUPOIHOM CpeJie, aHAIN3a BIMSHUS X035 CTBEHHOMN JIESATEIbHOCTH Y€JI0BEKA HA COCTOSIHUE MPUPOIHBIX
1 MCKYCCTBEHHBIX IKOCHUCTEM. Y CUJICHHE BHUMaHUS K IIPUKIIQAHOM HAIIPaBIEHHOCTH y4e€OHOr0 NpeaMeTa
«buonorus» MpoIMKTOBaHO HEOOXOIMMOCTHIO 00ECTICUSHHS YCIIOBHUI AJISl PELICHUsI OJJTHON U3 aKTyalIbHBIX
3aJ1a4 UIKOJLHOI0 OMOI0rnyeckoro o0pa3oBaHus, KOTopas mpemnosiaraeT GopMupoBaHUe y 00ydaroLInxcs
CIIOCOOHOCTH aJITalITUPOBATHCS K U3MEHEHUSIM JMHAMUYHO Pa3BUBAIOILEIOCsS COBPEMEHHOTO MHPA.

Bbuonorus Ha ypoBHe cpenHero o0miero oopazoBaHus 3aHUMAET BakHOe MecTo. OHa obecrieunBaeT
(dopmupoBaHre y OOYyYaIOUINXCSl NMPEACTABICHUN O HAyYHOW KapTHHE MHpA, paciiupsieT U 0000IaeT
3HAHHUSA O KUBOU NPUPOJE, €€ OTIIMUUTENBHBIX IPU3HAKAX — YPOBHEBOM OPraHM3alliy U 9BOJIIOLIMH, CO30AET
YCIIOBHSI JUIS: TIO3HAHUSI 3aKOHOB >KMBOHM TNPHPOJBI, (HOPMUPOBaHHA (DYHKIIMOHAIFHOW TPAaMOTHOCTH,
HaBBIKOB 37I0pOBOro W 0Oe3omacHOro oOpas3a »HU3HH, HKOJOTMYECKOTrO0 MBILIUICHUS, LEHHOCTHOTO
OTHOILIEHUS K )KHUBOU ITPUPOJIE U YEIIOBEKY.

Bosnbioe 3HaueHne OUOJIOTHS UMEET TaKXKe JJISl pEIIEHUS] BOCIIUTATENIFHBIX U PA3BUBAIOLINX 3a/1a4
cpeaHero oOmero obOpa3oBaHus, couManu3anuu oOydaroumxcs. M3ydenue Ouonoruum obecredynBaeT
ycIoBHsl 17151 (POPMHUPOBAHUS WHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U WH(POPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KyJIbTYpBhl, CIIOCOOCTBYET MHTErpally OWOJOTHYECKUX 3HAHWMU C IMPEJCTaBICHUSAMH W3
APYTUX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (DM3MKH, XUMUHU ¥ reorpaduu. Ha3BaHHBIC MOJOXKEHHS O



NpeaHa3HAUYCHUHN y4eOHOro mpeamera «bruonorus» cocTaBuim OCHOBY JUIS OMPEACICHHs MOJXO0J0B K
0TOOpY M CTPYKTYPUPOBAHHUIO €TO COACPIKAHMUs, IPECTABICHHOTO B IPOrpaMMe 1o OUOJIOTHH.

OT160p conepskanus yaeOHOTO IipenmMeTa «bruonorus» Ha 0a30BOM yPOBHE OCYIIECTBIIEH C TTO3HIIUN
KyJIBTypOCOOOPa3HOTO MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIONIHECs JOJDKHBI OCBOUTH 3HAHUS U
yYMEHUsI, 3Ha4YUMbIe 751 (OPMUPOBAHUS OOIIEH KYyJbTYphI, OMPEACISIONINE aeKBAaTHOE IOBEIACHHE
YeNioBeKa B OKPYKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAHHBIC B MMOBCETHEBHON XKHU3HHU M TPAKTUICCKOMH
nesitenbHOCTH. OC000€ MECTO B 3TOW CUCTEME 3HAHUI 3aHIUMAIOT AJIEMEHTHI COJIEPKAHUS, KOTOPBIE CITyKaT
OCHOBOHM 1151 (hOpMHUPOBaHUSI MPEICTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX OPUEHTAIHX JTHYHOCTH, CIIOCOOCTBYIONIUX T'YMaHU3AIUN OMOJIOTMYEeCKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJIEPKAHUS yUeOHOr0 MaTepualia B IporpaMMe 1o OMOJIOTUHU OCYIIECTBICHO
C y4€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUH 00 OTIMYUTENBHBIX OCOOCHHOCTAX KHBOW MPHUPOJIBI, O €€
YPOBHEBOH OpraHU3allii M SBOJIONHMUA. B COOTBETCTBMM C 3TUM B CTPYKType Yy4eOHOro mpenmera
«buonorusy BeIIENEHBI CIEAYIOIINE CONEPKAaTeIbHbIe TUHUN: «bronorus kak Hayka. MeToapl Hay4HOTO
no3HaHus, «Knerka kak Onomoruueckas cuctemay, «Opranusm Kak Ouonorundeckas cucremay, «Cucrema
U MHOT000pa3ue OpraHn4eckoro Mupay», « IBOJIOLMS KUBOH MPUPOIBD», « IKOCUCTEMBI U IIPUCYIIIUE UM
3aKOHOMEPHOCTH.

Llenp wu3ydeHuss yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJCHUE
00yYaromuMHCs 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHATBLHON OpraHU3allH KUBBIX CUCTEM Pa3HOTO paHTa
U MpUOOpeTeHNe YMEHUI MCIOIb30BaTh 3TU 3HAHUS JUIl T'PAMOTHBIX IEHCTBUN B OTHOIIEHUH OOBEKTOB
KUBOU NMPUPOABI U PEIICHUS Pa3INUHbIX )KM3HEHHBIX MTPOOIIEM.

JlocTikeHre 1eiau u3y4deHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM  ypOBHE
o0ecreunBaeTcsl pelIeHueM CcaelyoIuX 3a1au:

OCBOEHHE OO0YYalOUIMMHCS CUCTEMbl 3HAHUN O OWOJIOTMYECKUX TEOpHUSIX, YUEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBMIIAX, CIYXKAIIUX OCHOBOHM aisi (popMupOBaHMS TPEACTABICHUN O
€CTECTBEHHO-HAYYHOW KapTUHE MHUpPA, O METOJaX Hay4yHOro IO3HaHHUs, CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHMU3ALMH, BBIJAIOMIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCIIeIOBaHUSIX B OMOJIOTUY;

dbopMupoBaHue y oOydaloluXcs I103HABATEIbHBIX, MHTEJUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MyTsSX Pa3BUTHUS B OMOJOTHH HAay4YHBIX B3TJSAOB, UACH U
MOJIXOJIOB K M3YUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIUy;

CTaHOBJIEHHE Yy oOyuaromuxcs oOIIel KyJbTypbl, (YHKIMOHAJIBHONM TI'PaMOTHOCTH, pa3BUTHE
YMEHUH O0BACHATH U OLICHUBATH SIBICHUS OKPYIKAIOIIET0 MUPA )KUBOM MPUPO/IbI HA OCHOBAHWU 3HAHUN U
OIIBITA, MOJY4YEHHBIX [TPU U3yUYEHUH OMOJIOTHUH;

dbopMUpOBaHHE Y OOYYAOIIUXCS YMEHHHA WIUTFOCTPUPOBATH 3HAUYCHHWE OWMOJIOTHMYCCKUX 3HAHUI B
MPAKTUYECKON JICATEIIbHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH W
arpoOMOTEXHOJIOTUH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIIOBEKOM JKMBOM MPUPOABI,
HEOOXOIUMOCTH OEpeKHOro0 OTHOIICHHS K HeH, COOJIOJEHUS 3TUYECKUX HOPM NpU MPOBEICHHUU
OMOJIOTHYECKUX UCCIIEIOBAHUM;

0CO3HaHME IIECHHOCTU OMOJIOTUYECKUX 3HAHUH JUIsl OBBIILIEHHS YPOBHS 3KOJIOTMYECKON KYJIbTYPBI,
st GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHNE PUOOPETEHHBIX 3HAHUN U YMEHUH B IMMOBCETHEBHOM JKM3HU JIJISl OLIEHKH MOCIIESICTBUI
CBOEH JIEATENBHOCTH MO OTHOIICHHUIO K OKpY’Kalollei cpezie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBAaHUE U
coOroicHre Mep MPOQIIAKTHKY 32a00ICBaHHIA.



B cucreme cpennero odmiero oopasoBanus «buonorus», nzydaemas Ha 6a30BOM YpOBHE, IBIISIETCS
00s13aTeNIbHBIM yUEOHBIM MTPEIMETOM, BXO/SIIMM B COCTAB MpeIMETHOH obnactu «EcTecTBeHHO-HAyYHbIE
IPEIMETHI».

Jl1st u3yueHust OMosioruu Ha 6a30BOM YPOBHE cpeiHero o01ero oopa3oBaHusi OTBOAUTCS 68 4acoB:
B 10 xnacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 yac B Henento).

COJAEPKXAHUE OBYYEHUA

10 KVIIACC

Tema 1. Buosorusi kKak Hayka.
buonoruss xak Hayka. CBsa3b Ouosoruu ¢ OOLIECTBEHHBIMH, TEXHUYECKMMH U JPYTUMHU
€CTECTBEHHBIMH HayKaMmH, (puiiocopueil, STUKOH, 3cTeTUKOI 1 mpaBoM. Posib 6uosioruu B popMupoBaHUH

COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. CrcTeMa OMOJIOrMYEeCKUX HaYK.

Metoapl TO3HAHUS KUBOW MpUPOAbl (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAHUE, H3MEpEHHe,
KJ1accupuKaIms, MOJASITMPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:
IMoptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabauiiel U cxeMbl: « MeTOo bl TO3HAHUS YKHBOU TTPUPOJIBI».

JlabopaTopHble M IPaKTHYeCKUe PadoThI:

[Tpaktuueckas pabota Ne 1. «Mcrnonb3oBaHue pa3TMuHbIX METOAOB IIPU U3YUYECHUN OUOIOTHYECKUX
00BEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIHSA.

Kusbie cuctembl (OMOCHCTEMBI) KaK MpeaMET U3ydeHus Onosioruu. OTIMYne KUBBIX CUCTEM OT
HEOPraHUYECKOU IIPUPOLBL.

CpoiicTBa 6MocucTEM U UX pa3sHooOpasue. YPOBHU OpraHU3alud OMOCHUCTEM: MOJICKYJISPHBIH,
KJIE€TOYHBIHN, TKaHEBBIH, OpraHu3MEHHBIN, MOMYJIALMOHHO-BUOBOM, 9KOCUCTEMHBIN

(broreoneHOTUYECKHI ), OMOCEPHBIH.

JdemoHcTpaumnu:

Tabaune! U cxembl: «OCHOBHBIE ITPU3HAKHU KU3HI», «Y POBHHU OpraHU3aluy KUBON TPUPOJIBD».

Ob6opynoBanue: moenb Moaexys JJHK.




Tema 3. XumMuuecKkuii cOCTaB U CTPOEHUE KJIETKH.

XHUMHUYECKHUM COCTaB KICTKH. XMMHYSCKUE DJICMEHTHI: MaKpO3JIEMCHTBI, MUKPO3JICMCHTEI. Bonmau
MHUHCPAJIbHBIC BEIICCTBA.

DYyHKIIMK BOJBI U MUHEPAJIBHBIX BEIIECTB B KiIeTKe. [loanepxkanne ocMoTryeckoro 0ansaHca.

benku. CoctaB u crpoeHne OenkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. He3zamenumbie u
3aMEHUMbIE AaMUHOKHMCIOTHl. AMHHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOW MOJIEKYJIbI
(mepBUYHasi, BTOpPHYHAs, TPETHYHAs M UYETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWMCTBA OEIKOB.
buonornueckue pyHKINN OEIKOB.

depMeHThI — OHoJornueckue karaiau3aTopsl. CTpoeHue pepmeHTa: akTUBHBIN LIEHTP, CyOCcTpaTHas
cneuupuynocts. Kopepmentsl. Butamunbl. OTinuns (epMEeHTOB OT HEOPTaHUUECKUX KaTalu3aTOpPOB.

YrneBoabl: MOHOCAaxXapu bl (TIIOK03a, pud03a U Ae30KCcupr0o03a), nucaxapuasl (caxaposa, T1aKTo3a)
U ToJiucaxapubl (Kpaxmail, TITUKOTeH, 11eJII0103a). buonornyeckue GyHKIMHN yIiIeBOAOB.

Jlunuaer: Tpurmuanepunbl, Gocdonunuasl, crepounbl. ['mapodunbHO-rHAPOGHOOHBIE CBOWCTBA.
buonornveckue Gpynkiuu aunuaos. CpaBHEHHE YIIIEBOIOB, OCIKOB H JIMITUIOB KaK HCTOYHHUKOB SHEPTHH.

Hyxneunossie kucnotel: JJHK 1 PHK. HykneoTu bl — MOHOMEpPBI HYKJIEMHOBBIX KUCTOT. CTpoeHHe
u ¢pynkuuu JJHK. Ctpoenue u pynxnuu PHK. Buast PHK. AT®: ctpoenue u QyHKImH.

[Mutonorus — Hayka o kjerke. Kinetounas teopus — npumep B3auMOJEHCTBUA Uiei U (akToB B
Hay4HOM MO3HAaHUU. MEeTo/bl U3yUeHUs KIETKH.

Knerka kak nenoctHass »wuBas cucremMa. OOLIMe MNpPU3HAKU KJIETOK: 3aMKHYTas Hapy)KHas
MeMOpana, mosekyisl JJHK kak renetnueckui anmnapar, cuctemMa CUHTE3a Oelka.

Tumbr  KJIETOK:  DyKapuoTH4YecKas ©W  MpokapuoTHdeckas. (OCOOCHHOCTH  CTPOCHHS
nmpokapuoTuueckoi kinetku. Kierounass crenka Oakrtepuil. CTpoeHHE JYKAPUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKAa, IJIMKOKAIMKC, MX (PYHKLHUH.
[Tnazmatudeckas memOpaHa, e€ cBoicTBa U QyHKImH. [luTornazma u e€ opranouasl. OqHOMEMOpPaHHBIC
opraouas!l kinerku: OIIC, ammapar T'onpmxu, sm3ocomsl. [lomyaBTOHOMHBIE OpraHOMIBI KIIETKU:
MUTOXOH/IpUH, TUTacTUABL. [Ipoucxokaenne MUTOXOHAPHHA 1 TutacTua. Buasl mmactun. HememOpaHHbIe
OpPraHoOMJbl KIJIETKU: PHOOCOMBI, KIETOYHBIH LEHTp, LEHTPUOJIM, PECHUYKH, JKIYTHKH. DyHKIUH
OpraHOMJIOB KJIETKU. BKiltoueHus.

SAnpo — perynsatopHblii LeHTp kieTku. CTpoeHue sapa: siaepHas o0oyiouka, KapHoruiazma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KJIETKE.
JleMoHcTpanum:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IllIBaunu, M. lIneitnen, P. Bupxos, Ix. Yorcon, ®. Kpuk,
M. Vunkunce, P. @panxnun, K. M. bap.



[narpammel: «Pacripeenenrne XuMHUYECKUX 3JIEMEHTOB B HEXKMBOW Ipuponae», «Pacnpenenenue
XUMHYECKHUX 3JIEMEHTOB B KUBOU MPUPOIE.

Tabauubl u cxembl: «llepuonuueckas TabiauIa XMMUYECKHX 3JIEMEHTOBY, «CTPOCHUE MOJIEKYIIbI
BOAbI», «buocunres Oenka», «CtpoeHne Moiekyibl Oenka», «CtpoeHue ¢epmeHTa», «HykinenHosble
kucnotel. JIHK», «Crpoenne monekynsl AT®», «CTtpoeHne 3yKapuoTHUYECKOM KieTkw», «CTpoeHue
KUBOTHOM KIIETKW», «CTpOEHHE pPACTUTENBHON KIETKW», «CTpOeHHe INpOKapUOTHYECKON KIIETKN»,
«CTpoeHue siipa KIETKW», « Y TIACBOABDY, «JIumuasm.

O6opyI0BaHMEe: CBETOBOM MHKPOCKOT, 000PYI0BaHKE IS IPOBEICHUST HAOIIOICHHH, U3MEepEHUH,
IKCTIIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPHATIbHBIX KICTOK.

JlaGopaTopHble H MPaKTHYeCKHe PadoThI:

JlabopaTopras pabota Ne 1. «M3yueHune KaTaTUTHUECKOW aKTHMBHOCTH (EpPMEHTOB (Ha TpuMepe
amMHJIa3bl WK KaTaslasbl)».

Jlaboparopnas padota Ne 2. «/3yueHue cTpoeHus KIETOK pacTEHUH, KUBOTHBIX M OaKTepHii MO
MHKPOCKOIIOM Ha TOTOBBIX MUKPOTIPENapaTax U UX OMHCAHUE.

Tema 4. ’KuzneneaTeJbHOCTh KJIECTKH.

OOMeH BemiecTB, WM MeTabomu3M. ACCUMWIAIMSA (TUIACTUYSCKHH OOMEH) M JUCCUMMIISIINS
(PHEpreTHYecKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Tpoliecca MeTaboau3Ma. Pollb 3aKOHOB COXpaHEHUs
BEIIECTB ¥ SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPOQHBIN 1 reTepoTpodHblid. Ponb hepmMeHTOB B 0OMEHE BEILIECTB U
MIPEBPALLEHNUH SHEPTUHU B KIIETKE.

®otocunTte3. CBeToBast u TeMHOBas (as3bl poTocuHTes3a. Peakuuu dortocunresa. dddexkTnBHOCTH
¢dorocunTe3a. 3HaueHue (HoToCcUHTE3a JUISI )KU3HU Ha 3emuie. BiusiHue ycioBuii cpeabl Ha GOTOCHHTE3 U
CTIIOCOOBI TIOBBIIIIEHHSI €70 TPOTYKTHBHOCTH y KYJIBTYPHBIX PACTEHUIA.

XemocuHTe3. XeMOCUHTE3upyolue 0akTepun. 3HaueHne XeMOCUHTE3a /IS )KM3HU Ha 3eMJIe.

DOHepreTuyecknii oOMeH B KieTKe. PaciiernuieHue BelecTB, BBLICICHHE U aKKyMYJIHUpPOBaHHE
SHEPTUM B KIJIETKE. JTarbl SHepreTudeckoro ooMena. I'mukomnmn3s. bposkenne u ero Buabl. Kucnopoanoe
OKHCIICHHe, WM KJeTouHoe apixanue. OxucnutensHoe QochopummpoBanue. I HEeKTHBHOCT
HHEPreTHIecKOro 0OMeHa.

Peakiun matpuunoro cunresa. ['eHetnueckas wHbopmanus u JJHK. Peanuzamnus renerudeckoit
nHpopManuu B KieTke. [ eHeTHYeCKnid KO U ero cBoicTBa. TpaHCKpumius — MaTpuuHbiii cuaTe3 PHK.
Tpancnsmus — 6uocunaTe3 Oenka. Jranbl TpaHcmsauuu. KoaupoBanue amuHOKMCIOT. Pons pubocom B
OouocuHTe3e Oemnka.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropusi oTkpeitust BupycoB ([[. W. BanoBckwmif).
OCOOeHHOCTH CTPOEHUS M KU3HEHHOTO LIMKJIa BUpYycoB. baktepnodaru. bone3nu pacTeHut, >)KUBOTHBIX U
YeJI0BeKa, BbI3bIBaeMble BUpycamu. Bupyc nmmynoaedunura yenoeka (BUY) — Bozoyautens CITNda.
OOpaTHasi TpaHCKpPHUIIIUS, peBepTaza M UHTErpasza. llpoduiakThka pacmpoCTpaHEHHs BHPYCHBIX
3a00JIeBaHU.

JdemoncTpanum:



Hoptperst: H. K. Konsuos, JI. . UBanosckuit, K. A. Tumupsszes.

Tabmumpl u cxembl: «Tunel muTaHus», «Metabonuzm», «MUTOXOHAPHU», «IHEPrETHUCCKUI
obmen», «Xmoporutacty, «Porocuntesy, «Ctpoenne JJHK», «Ctpoenne u QyHKIIMOHUPOBAHHUE TeHAY,
«Cunre3 Oenkay, «['enernyeckuii koa», «Bupyce», «bakrepuodarn», «CTpoeHHe W KU3HEHHBIN ITUKIT
Bupyca CII1/]a, 6akrepuodaray», «Pernmukanus JJHK».

Ob6opynoBanue: moaenu-amminkanuu «Y nsoenue AHK u tpanckpunuums», «buocunrtes Genkay,
«Ctpoenue kineTkn», Mojienb cTpykrypsl JTHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslil LUK, WM AKU3HEHHbIN LUK kneTku. MHTepdasza u mutos. [Iponeccel, nporekaroniue
B uHTepPaze. Perummkarnus — peaknus marpuanoro cuareza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
Ha0op — KapHOTHIL. JIUMIONIHBIN U TaIUIONIHBIA XpOMOCOMHBIE HaOOpbl. XpoMaTtuabl. Llutonornueckue
OCHOBBI Pa3MHOXXEHUS U NHIUBHIyaJIbHOTO Pa3BUTUS OPTaHU3MOB.

Jenenue kietku —MuTo3. Ctaauu Mutosa. [Iporecchl, mpoucxoasiiiye Ha pa3HbIX CTaAUSIX MUTO3a.
buonornuecknii CMBICTI MUTO3A.

IIporpamMmmupyemas rudenb KIeTKH — aloInTo3.

@®opMbl pa3sMHOKEHHUS OpPraHU3MOB: Oecrojioe M ToJjoBoe. Buabl OGecronoro pa3smMHOKEHHS:
JiefIeHMe HaJBOE€, II0YKOBAHWE OJHO- W MHOIOKJIETOYHBIX, CIIOPOOOpa30BaHHE, BEreTaTUBHOE
pa3MHOKeHHe. MIcKyccTBEHHOE KIIOHUPOBAHHUE OPraHU3MOB, €r0 3HaUEHHUE ISl CEJIEKIIMU.

ITonoBoe PA3MHOXKCHHUE, €0 OTJIINYUA OT OecI1o10r0.

Meiio3. Cragun Menio3a. [Iponeccsl, npoucxoasimue Ha ctaausax Menosa. [loBenenue XxpoMocoMm B
Mmeno3se. KpoccuHrosep. bruosmornueckuii CMbICI M 3HaYEHUE MEN03a.

['amerorene3 — mporecc 00pa3oBaHMs IOJNIOBBIX KJIETOK Y JKMBOTHBIX. IlonoBBIE Kemnessl:
CEMEHHUKU 1 sUYHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CriepMaTo30u, SSHIEKIEeTKa)
— criepMaroreHes 1 oBoreHes. OCOOCHHOCTH CTPOEHHS SHIEKIETOK U CriepMaTo30u10B. OII00TBOPEHHE.
[Taprenorenes.

NunuBunyansHOe pa3BuTHE (OHTOreHE3). DMOPHOHAIBHOE pa3BUTHE (AMOpHOreHe3). ITarlbl
SMOpPUOHAIILHOTO PAa3BUTUS y TO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHWE, TaCTPYJISIIHS, OPTaHOTCHE3.
[ToctaomOproHakHOE  pa3BUTHE. THINBI  TOCTIMOPHUOHAJIBHOTO  PA3BUTHS:  MPSIMOE, HENPSIMOe
(marHOYHOE). BiusiHME cpe/bl Ha pa3BUTHE OPraHU3MOB, (JaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

PocT u pa3ButHe pactenuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUN PA3BUTHSL.
JdemoHcTpaumnu:

Tabmunel U cxeMbl: «@OpMBI  Pa3MHOKEHHUSI OPraHU3MOBY, «JIBOWHOE OIJIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHHil», «BereraruBHoe pa3MHOKEHUE pacTeHUi», «/leneHune kieTku OaxkTepuit»,
«CTpoeHue MonoBbIX KIETOK», «CTpoeHue xpomocoMmbly, «Knetounsrii uukmy, «Permmkanus JTHK»,
«Mutos», «Menos», «lIpsMoe u HenpsMoe pa3ButHey, «l'aMeToreHe3 y MIEKOMUTAIOMNX U YEJIOBEKAY,
«OCHOBHBIE CTaJIUU OHTOTEHE3a.




O6opy1I0BaHUE: MUKPOCKOTI, MUKPOTIPENapaThl «CriepMaTo30u sl MJICKOITMTAIOIIIET 0,
«Sliuexnerka mekonuTaroniero», «KapuokuHes B KieTkax KOpelIKa JyKa», MarHUTHasE MOJENb-
anmukanus «Jlenenue kinetkn», moaens JJHK, monens meradasHnoit XxpoMoCcOMBI.

JlabopaTopHble U IpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 3. «HaGmroneHne MuTo3a B KJIeTKaX KOHUYMKA KOpPEITKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax.

JlaGopatopnass pabora Ne4d. «M3ydyeHue CTpOeHHMsI TIIOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOTpenaparax».

Tema 6. HacsieqcTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuxu. Mcropus pa3Butus reHeTuku. Ponb nuronoruu u sMOpUONIOTHH B
CTaHOBJICHUHM TEHETHKH. BKian poccuilcKMX M 3apyOekHbIX YUYEHBIX B Pa3BUTHE T'€HETHKH. MeTOoJbI
reHEeTUKH  (THOPUIOJOTUUECKHH, IUTOTCHETHYECKUH, MOJEKYIsIpHO-rTeHeTHYeckuii). OCHOBHBIC
TFE€HETUYECKUE TIOHATHUS. | 'eHeTnUecKasi CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HAacleJI0BaHUsI NMPU3HAKOB, ycTaHoBieHHbIE . Menaenem. MoHoruGpugHoe
CKpelIBaHue. 3aKOH €IMHO00pa3us TMOPUAOB MEpBOro nokojeHus. [IpaBuino noMHUHHPOBaHUS. 3aKOH
paciuenaeHus Npu3HakoB. I 'umoresa 4ncTorsl ramert. [IonHOEe 1 HENOIHOE TOMUHUPOBAHUE.

JlurubpuaHoe ckpelrBanyie. 3aKOoH HE3aBUCUMOT0 HaclieJoBaHusl pu3HakoB. L{lutoreneruueckue
OCHOBBI ~ JUTHOPUAHOTO  CKpelMBaHus.  AHaTU3MpyOIlee  CKpemmBaHue.  Vcmosib3oBaHUe
aQHATM3HUPYIOIIETO CKPEUIMBaHUs JIJIs ONIpe/IeTICHHs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mpuszHakoB. PaGora T. Moprana mo cCreruieHHOMY HacJIeIOBaHUIO
reHoB. Hapyiienue crienyienus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHaSI TCOpU HACICACTBECHHOCTH. I'enetnueckue KapThI.

I'emetnka mnomna. XpOMOCOMHO@ OIpCACIICHUC TII10JIA. AYTOCOMLI U TIOJIOBBIC XPOMOCOMBI.
I'omorameTHbIC U TeTCpOraMEeTHLIC OPraHU3Mbl. HaCJ'IeI[OBaHI/Ie MMPU3HAKOB, CHCIIJICHHLIX C IMOJIOM.

N3meHunBOoCTh. BUabl M3MEHUMBOCTH: HEHACJIEICTBEHHAs M HAcJEICTBeHHas. Ponb cpeasl B
HEHAcJeICTBEHHON N3MEHUYNBOCTH. XapaKTepUCTUKA MOIN(UKALMOHHOW U3MEHUYMBOCTH. BapuannoHHbIi
ps u BapuanMoHHas kpuBasd. Hopma peakumu npusHaka. KosimyecTBeHHbIE U KaUECTBEHHBIE IIPU3HAKYU U
ux HopMa peakiuu. CBoiicTBa MOAM(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBennas, MM T€eHOTUITHYECKasl, K3MEHYNBOCTh. KoMOMHATHBHAS N3MEHYMBOCTE. Meiio3 u
MOJIOBOM  MPOIECC — OCHOBA KOMOWHATHBHOW HW3MEHYMBOCTH. MyTalMOHHAs HW3MEHYUBOCTD.
Knaccudukanumss myranuii: TeHHblE, XpPOMOCOMHBIC, TE€HOMHBIC. YacToTa W TPUYMHBI MYTaIUH.
Myrtarennsie pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HaciencTBeHHOM n3menunocty H. U. BaBunosa.

BHe;{z[epHaﬂ HaCJICACTBEHHOCTh U UBMCHYHNBOCTbD.

I'enetnka wuyenoBeka. Kapuotunm demoBeka. OCHOBHBIE METOJbI TEHETUKH  YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HEIOBbIN, UTOTCHEeTHUECKUN, OMOXUMUYECKUH, MOJEKYISPHO-TCHETUYECKUH.
CoBpeMEeHHOE ONpeIeNICHUE TeHOTHUIIA: TIOJTHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHUE, B TOM YHCIIE
¢ momoireio [I1P-ananu3a. HacnencrtBeHHble 3a0o0NieBaHUSI 4eNOBEKA: T€HHbIE OOJE3HU, OOJE3HU C
HACJIEJCTBEHHON MPEapaciooKEHHOCTBIO, XPOMOCOMHBIE Oojie3HH. CoMaTHYECKHe W TEHEpPATHBHBIC



myTtanuu. CTBOJIOBBIE KIETKU. [IpuHIMIBI 310poBOro o0pas3a *KHU3HH, AMATHOCTUKH, NPOQWIAKTUKUA U
JIeYeHUs] TEHETHYECKUX OoJie3Hei. Mennko-reHeThYeckoe KOHCYJIbTUPOBAaHHE. 3HAYCHNE MEIUIIUHCKON
TeHETUKH B NPEIOTBPAILEHUH U JICYEHUH T'eHEeTUYECKUX 3a00JIeBaHUI yesloBeKa.

JdemMoHcTpanum:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-PecoBckui,
H. 1. BaBuios.

Tabnuiel u cxembl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €T0 IIUTOICHETUYECKask OCHOBa», «3aKOH
pacuieruieHus] W €ro IUTOTCHETHYeCKass OCHOBa», «3aKOH YHCTOTHI TameT», «JlurubpumgHoe
CKpemuBaHuey, « L {luronornyeckue OCHOBBI AUTHOPUIHOTO CKpelTuBaHusmy, «Meito3y», «B3zauMoeiicTeue
aJUICJIbHBIX TE€HOB», «l €HEeTMYeCKHe KapThl PACTEHU, JKUBOTHBIX M 4YeJOBeKay, «l'eHeTnka monay,
«3aKOHOMEPHOCTH HACJIEJOBAHUs, CLIEIUIEHHOTO € M0JIOM», « KapuoTHIIbI YeI0BeKa U )KUBOTHBIX», « Buabl
M3MEHUYUBOCTHY», «MoaudukannonHas uaMeHYMBOCTh», «HacnenoBanue pesyc-gpakropa», «I['eHeruxa
TpyIIl KpoBW», « MyTalimoHHasi U3MEHUYHUBOCTD.

O0opyaoBaHUE: MOAEIU-AIIIIINKALIUA «MonorubpuaHoe CKpELIMBaHUE, «Hemonnoe
noMuHUpoBaHue», «JluruOpumgHoe ckpemmBaHue», «llepekpéct  XpomMocoM», MHUKPOCKON U
Mukpomnpenapar «Jpo3zodumia» (Hopma, MmyTaruu (GOpMbI KPBUTEEB U OKpacku Tena), repOapuii «I'opox
IIOCEBHOMNY.

JlabopaTopHble M IPaKTHYECKUE PadOThI:

JlaGopatopnass pabota Ne5. «l3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO W JUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpENapaTaxy.

Jlaboparoprass pabora Ne 6. «M3ydyeHne MoIU(DUKAIMOHHOW W3MEHYUBOCTH, TOCTPOCHUE
BapHallMOHHOTO PsiJia M BAPUAIIMOHHOMN KPUBOID».

Jlaboparopnast pabora Ne 7. « AHanu3 MyTanuid y Apo30(QuiIsl Ha TOTOBBIX MUKPOIIpErapaTax».

ITpakTuyeckas pabora Ne 2. «CocTaBiieHHE U aHAJIN3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa v IpoIiece. 3apoxkaeHue ceaekiuu u qomectukanus. Yuenne H. 1. BaBunosa
0 IIEHTpaxX MPOUCXOXKIECHUS U MHOTO0Opa3usi KyJIbTYPHBIX pacTeHUuH. LIeHTpbI MPOUCX0KACHHS JOMAIITHUX
KUBOTHBIX. COPT, MOPO/Ia, IITaMM.

CoBpeMeHHBIE METOTbI CeNIeKIMU. MacCOBbIi U HHIUBUTy JIBHBIA OTOOPHI B CEJIEKITMH PACTEHUN 1
KUBOTHBIX. OIllEHKa 3KCcTephepa. BIM3KOPOICTBEHHOE CKpellMBaHWEe — HMHOpUAMHT. YucTas JUHUS.
CkpeuiuBanue 4ucThix JuHUHN. ['erepo3uc, mnu ruOpuanHas cuia. HepoicTBEHHOE CKpelMBaHUE —
aytopunuur. OtnanéHHas ruOpuauzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes W MOJyuyeHUe
MOJIUTUIONOB. JIOCTHKEHUS CENIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexunonorus KaK oTpaciib IPpOU3BOACTBA. I'ennas HWHXKCHCPUS. OTanel CO31aHusA
pekomOunantHol JIHK wm Tpancrennwsix opranm3moB. Kierounas umxeHepus. KieTouHbie KyabTyphl.
MUuKpOKIIOHaTIBHOE pa3sMHOXKEHHE pacTeHuN. KitonupoBanue BBICOKOIIPONYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJOTHYecKue U 3Thdeckue mnpodiembl. MO — reHeTudecku
MOIU(UIIMPOBAHHBIE OPTAHU3MBI.



JleMoOHCTpanuu:

[optpetsr: H. U. BaBusnos, U. B. Muuypun, I'. /[. Kapneuenko, M. ®@. BaHoB.

Tabmuipl 1 cxembl: kapTa «IIeHTpBI MPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PAaCTCHUI,
«ITopoasl AOMAIIHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuil», «OTnanéHHas TUOpUAM3AIMD,
«Pabotel akamemuka M. @. MBanosay, «llomumionausa», «OO0bEeKTHI OMOTEXHOJIOrMH», «KieTodHble
KYJBTYpbl U KJIIOHUpOBaHUE», « KOHCTpynpoBaHUE U NEPEHOC TEHOB, XPOMOCOM.

O6opyoBaHKe: MYJSKU TUIOZIOB U KOPHEIIONOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB PacTEHUH,
repOapuii «CenbCKOX0351HCTBEHHBIC PACTEHUS.

JlaGopaTopHble U NpaKTUYecKUue padoThI:
Okckypcusi «OCHOBHBIE METOJIbI U JOCTHXKEHUSI CEJICKIMM PACTEHUW U JKUBOTHBIX (HA

CEJICKIIMOHHYIO CTaHIHUIO, TNIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBIA YYaCTOK, B TEIJIMYHOE XO3SHCTBO,
1a00paTOPHIO arpOYHUBEPCUTETA MIIM HAYIHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJronuOHHAST OMOJIOTHS.

[Ipeanochliki BO3HUKHOBEHUS SBOJIOLNMOHHON TEOpUU. DBOJIIOIMOHHAS TEOpUs U €€ MECTO B
Ouosorun. BiusHue 3BOMIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBugnerenbcTBa 3BOMIONMU. [laeoHTOIOrMYECKHE: IMOCIEI0BATEIbHOCTh IOSBICHUS BHUIOB B
MAJICOHTOJIOTUYECKOH JIeTONnCH, iepexoubie hopmel. buoreorpaduueckue: cxXoacTBO U paznuyue GpayH
1 (JI0Op MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOrMYeCKUe: CXOJCTBA W pa3auuus HMOPUOHOB pAa3HBIX BUAOB IIO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOIMYHbBIE, AaHAJOTMYHbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekyaspHO-0MOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00INYECKUX
IIyTEN Yy BCEX OPraHU3MOB.

OpomonmonHas teopuss Y. Jlapsuna. [lpeanoceuiky BO3HMKHOBEHMS JapBUHM3Ma. J[BHKylune
CHJIBl 3BOJIOLMM BUAOB MO JlapBuHY (M30BITOYHOE pa3sMHOXKEHHE INPU OTrPAHUYEHHOCTU PECYpPCOB,
HeorpeenéHHast U3MEHYMBOCTh, O0Opb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas teopus 3Boorun (CTI) u e€ 0OCHOBHBIE OJOKEHHUSI.

MI/IKpOBBOJ'IIOHI/ISI. HOHYJ'U[III/ISI KakK €AuHuIIa BUaa 1 35BOJIFOLIMH.

JBwxkymue cuibl ((pakTopbl) HBOMIONMK BUAOB B Mpupoae. MyTalMOHHBIM Tpolecc |
KOMOMHATHBHAsI U3MEHUYHUBOCTh. [lonmynsiimoHHbIe BOJIHBI U Apeiid reHoB. M3omsauus u Murparus.

EctectBenHbI 0TOOp — HanpaBIsOUIUi GakTop BoItOIUNA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucmocoOaeHHOCTh OPraHW3MOB KaK pe3yJbTaT 3BOJONMH. [IpuMepsl mpucrnocoOaeHud y
OpraHu3MoB. ApoMOp(O3bl U UINOATANITAIUH.



Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (OPMBI BUA000pa30BaHus: reorpaduueckoe,
9KOJIOTMYECKOE.

MakposBomrors.  DopMmbl  3BOMIONMHU:  QUIETHYECKas, JWBEPTEHTHAs, KOHBEPreHTHas,
napasiensHas. HeoOpatumocTs 3Bomonuy.

[IpoucxoxaeHrne OT HeCMEeNHAIM3UPOBAHHBIX TpenkoB. I[Iporpeccupyromas crenuantu3amus.
AnanTuBHas paaudaius.

JdemoHcTpaumnu:

Hoptpertsl: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O. ['exkens,
®. Mromiep, A. H. Cesepiios.

Tabauubl 1 cxembl: «Pa3BuTHE OpraHWYEcKOro Mupa Ha 3emiie», «3apOJbIIIU MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Popmbl 00pbOBI 3a cyllecTBOBaHME», «EcTecTBeHHBIH 0TOODPY,
«MHoroo6pasue copToB pacTeHHi», «MHOTr00Opazue mopo.1 >KUBOTHBIXY, «Ilomymsimuny, «MyTarmoHHas
U3MEHYHUBOCTB», «Apomopdosby, «Manmoamanranumn», «OOwmas aereHepauus», «JBHXKyIIHe CHIIbI
sBomonuny, «Kapra-cxema wmapmpyra myrtemectBus Y. Jlapsuna», «bopnba 3a cyIliecTBOBaHUEY,
«[IpucrnocobseHHOCTh  OpraHu3MoB», «l'eorpaduueckoe  BHI000pazoBaHHE», «DKOJIOTHYECKOE
BUJI000pa30BaAHUEY.

O6ODVI[OB&HI/IGI KOJUICKIUA HACCKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKU, Ha6op IJI040B U CCMSH,
KOJIUICKIIHUA ((HpI/IMepI)I 3alllUTHBIX HpI/ICHOCO6HeHI/Iﬁ Y KUBOTHBIX», MOJCIIb «OcHOBHBIE HaIpaBJICHUA
OBOJIOIHUN, 00BEMHAs MOACIb ((CTpOCHI/Ie T'OJIOBHOI'O MO3ra I0O3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, Koiekuus «PopMbl COXPAHHOCTH UCKOMAEMbIX KHUBOTHBIX U
pacTteHuii», Mozens anmiaukanus «llepekpéct xpoMmocoMy», BiaxkHble rpenapaTsl «Pa3Butue HacekoMoroy,
«Pa3BuTHe TATymKN», MUKponpenapar «Jpo3zoduna» (Hopma, MyTauu GopMbl KPbLUTEEB U OKPACKH TETA).

JlabopaTopHble U IpaKTHYeCKHe PadOThI:
Jlaboparopnas padota Ne 1. «CpaBHeHHEe BUIOB 10 MOP(HOIOTUYECKOMY KPUTEPUIO».

Jlaboparoprast pabora Ne 2. «Omnucanue MPUCTIOCOOJIEHHOCTH OpraHu3Ma M €€ OTHOCHUTEIIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KM3HU HA 3emJie.

JloHayuHble MPECTaBICHUS O 3apOKACHUH KU3HU. HayuHble runoTe3bl BOSHUKHOBEHUS KM3HU Ha
3emiie: abuoreHes U MaHcrepMus. XUMUYECKas dBOJONHS. AOMOTEHHBIN CHHTE3 OPraHUYECKUX BEIIECTB
W3 HEOPraHWYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKOW HBOIONMU. HavanbHbie 3Tamnbl
ouonornueckoii sBomonuu. [unoresa PHK-mmpa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE NMPOTOKIETKU. [IepBbie KIIETKH U UX 3BONMIOLMsA. POPMHUPOBAHNE OCHOBHBIX TPy KMBBIX
OpraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuoaam. Karapxei. Apxeickas U mpoTepo30iicKas IpBbl.
[Taneo3oiickass 3pa u e€ Tmepuonbl: KEeMOPUHCKHMA, OPJAOBHKCKHM, CHIYPHUHUCKWN, JICBOHCKUM,

KaMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so3o0iickas opa 1 €€ Nepruobl: TPUACOBBIN, IOPCKUM, MEJIOBOM.



Kaitno3oiickas spa u e€ nepuo/ibl: NajaeoreHOBbIN, HEOT€HOBBIN, aHTPOIOT€HOBBIM.

XapakTepucTUKa KiIUMaTa M TEO0JOTMYECKHX ImpouneccoB. OCHOBHBIE D3Tallbl  JBOJIOLHUU
PaCTUTENIBHOTO U YXUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUM U KUBOTHHIX. [losiBIeHuWe, pacuBer u
BBIMUPAHHUE TPYIII KUBBIX OPIaHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3BOJOUUU. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI
OpraHU3MOB.

3BOJ’IIOI_[I/I}I YCJI0BCKa. AHTpOHOHOF Mg KaK HaykKa. PazButue Hpe[[CTaBHCHI/Iﬁ 0 MPOUCXOKACHUHN
genoBeka. MeTobl HU3YYCHUS AHTPOIIOICHE3A. CXOJICTBa U pasjiimiuusa 4YCJIOBCKa ©W IKHBOTHBLIX.
CucreMaTH4ecKoe IMOJ0KCHUE YelIOBEKa.

JBmxyuue cuibl (pakTopsl) aHTpornorenesa. HacnencrBeHHass M3MEHYMBOCTh U €CTECTBEHHBIM
ot6op. OOECTBEHHBIN 00pa3 KU3HH, U3TOTOBICHUE OPYIUH TPYAd, MBIIIIICHHE, PEYb.

OcCHOBHBIE CTAaJUM W BETBU SBOJIIOIMM YEJIOBEKa: aBCTpajonuTeku, Yenosek ymenslid, Uenoek
npsaMoxosainii, YenoBek HeaHiepTaibCkuid, YenoBek pazyMHbIid. Haxoaku HCKOMMaeMbIX OCTaTKOB, BpEMS
CYIIECTBOBAHMSI, 00JIACTh PACIIPOCTPAHEHUs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HHU, OPYIUsL.

UYenoseueckrne packl. OCHOBHBIC OOINBINHE pachkl: eBponeougHas (eBpas3wiickas), HErpo-
aBCTpaJIOUIHAS (9xBaTOpHANbHASA), MOHTOJIOHTHAS (a3uaTcKo-aMepuKaHCKas). UYepTtsl
MPUCTIOCOOJICHHOCTH TIPEJCTaBUTENEH YeIOBEUEeCKUX pac K YCIOBUSM CYIIECTBOBaHUS. EMuHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:
Hoptpetsr: @. Peau, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabauubl u cxembl: «Bo3nukHoBeHre ConHEYHOH cucteMb, «Pa3BuTHE OpraHMYEcKOro Mupay,
«PacturenbHas knerka», «KuoTHas kierka», «lIpokapuornyeckas kierka», «CoBpeMeHHas cucTeMa
OpraHu4ecKkoro Mupa», «CpaBHEHHE aHATOMHYECKHUX YEpPT CTPOCHHUS YEIOBEKAa U YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOIMUECKHMX HAaXOJOK IPEAKOB COBPEMEHHOIO YEJIOBEKa»,
«/lpeBHeiiue aroau», «pesHue moan», «llepBeie coBpeMeHHBIE JIIoAN», «HenoBedyeckue pacsy.

Ob6opynoBanue: Mmyspku «IIpoucxoxenue yenoeka» (OIOCThI aBCTPaJIONUTEKa, MUTEKAHTPOIA,
HeaHJepTaiblia, KPOMaHbOHIIA), CJIENKH WM U300paKeHUs] KaMEHHBIX OpYJUil MEePBOOBITHOIO YelOBEKa
(xamMHH-4ONITIEpHl, pyOnia, ckpebiia), reoXpoHoJIornueckas Tadiauna, Kouiekuus «PopmMbl COXpPaHHOCTH
HCKOIIAEMBIX KUBOTHBIX U PACTCHHUI».

JlaGopaTopHble H NPaKTHYeCKHE Pad0OThI:

[Ipaktrueckass padota Ne 1. «M3yueHue uCKONAaeMbIX OCTATKOB PACTEHUHW U SKUBOTHBIX B
KOJUTCKIIASIX ).

OKcKkypeusi «OBOJIIOLUS OpPraHMYECKOro Mupa Ha 3emiie» (B E€CTECTBEHHO-HAyUHBIM WM
KpaeBeuecKuil My3eit).

Tema 3. Opranu3mbl 4 OKpYy:Ka0IIAs cpeaa.

DKoJIOTHsl KaK Hayka. 3ajaud W pasfesibl 3KOJOTHH. MEeTOIbl IKOJIOTHYCCKHX HCCIICIOBAHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YeJIOBEKA.



CpG,Z[bI oOuTaHUs OpTraHuU3MOB: BOJHAsA, HA3ECMHO-BO3AylIIHAA, IOUYBCHHASA, BHYTPUOPTraHU3MCHHAs.

Oxonornueckue  (akropel.  Kiaccudukammss  skojmorndeckux — (GakTopoB:  aOMOTHUECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. J[eiCTBHE SKOJIOTHYECKUX (DAKTOPOB Ha OPTaHU3MBI.

AbGunortnueckue (hakTopel: CBET, TeMmIepaTypa, BilaxHocTb. Poronepuoausm. llpucnocobnenus
OpPraHu3MOB K JICHCTBHIO aOMOTHUYECKUX (PaKTOPOB. bruojoruueckue puTmsl.

buornueckue ¢dakropsl. Bunubl OMOTHYECKHX B3aMMOAECHCTBUI: KOHKYPEHLHMS, XUIIHUYECTBO,
cumObuo3 u ero ¢Gopmel. IlapazuTusm, Koomepamusi, MyTyalu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO,
HaxJeOHMUYECTBO). AMEHCANIM3M, HEWTpanu3M. 3HAYeHHEe OWOTHYECKUX B3aUMOJCHCTBUN IS
CYLIECTBOBaHMS OPraHU3MOB B IPHUPOHBIX COOOILECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU MOMyJsIuu. OCHOBHBIE MTOKA3aTENH MOMYJISILIUA: YACIEHHOCTD,
IIOTHOCTB, POKIAAEMOCTb, CMCPTHOCTL, IIPUPOCT, MUT'PALIUA. HI/IHaMI/IKa YUCJICHHOCTHU MOMYJALINH U eé
peryJsnus.

JdemoHcTpaumnu:

[Hoptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['exkensb.

Tabmumpl u cxembl: kapta «lIpupoansie 30HBI 3emin», «Cpeabl OOWUTaHUS OPTaHU3MOBY,

«®Poronepuoausm», «llonmymsuun», «3aKOHOMEPHOCTH POCTAa YUCIEHHOCTH HOIMYJISALUUM HH(Y30pUu-
Typenbkny, «[lumesbie nenm».

JlabopaTopHble M IPaKTHYECKUE PadOThI:

Jlaboparopnas pabotra Ne 3. «Mopdonoruueckne OCOOCHHOCTH pPAaCTEHUN U3 Pa3HBIX MECT
oOuTaHUAY.

JlaGopatopnast pabota Ne 4. «BnustHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «Iloacy€r IIIOTHOCTH NOMYJISIUA Pa3HBIX BUIOB PACTCHHUI.

Tema 4. Coo01iecTBa M DK0JIOTHYecCKHe CHCTEMBI.

Coo0rmiecTBo opraHu3MoB — OuoreHo3. CTPYKTyphl OMOIIEHO3a: BHJOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBasi). Buapsl-nomMmuaanTel. CBsi3u B OMOIIEHO3E.

DKkoyornyeckue CcUcTeMbl (3KocucTeMbl). [loHsiTHe 00 »dKOocHCTeME W OHMOTEOoIeHO3e.
q)yHKIlI/IOHaJH)HI)IG KOMITIOHCHTBI 3KOCHUCTCMbL: HNPOAYLUCHTBI, KOHCYMCHTBI, PCAYUCHTHI. prrOBOpOT
BEIIECTB M MOTOK dHEPTHHU B dKocucTeMe. Tpoduueckue (MUIIeBbIe) yPOBHUA 3KOCUCTEMBI. [IuieBbIe 1enu
n cetu. OCHOBHBIE TMOKa3zaTedN HKOCHUCTEMBbI: Ouomacca, MPOAYKIHA. ODKOJIOTHUECKHE MHUPAMUIbI:
MPOAYKIIMH, YUCICHHOCTH, OMoMacchl. CBOMCTBA 9KOCHCTEM: YCTOMYMBOCTh, CAMOPETYJISIINS, PAa3BUTHE.
Cykueccusi.

[IpupoaHble  AKOCHCTEMBI. OJKOCHUCTEMBI 03€p U peK. OKOCHUCTEMa XBOWHOTO WM
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE  YKOCHUCTEMBL.  ATPOIKOCHUCTEMBI.  YpOOodKocucTeMbl. buomormdeckoe u
X034HCTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.



buopasnooOpasue kak QakTop ycroiumBocTH dKocucTeM. CoxXpaHeHHe OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emire.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuubl, coctaB u cTpykTypa Ouocdepsl. Kupoe
BemecTBO M ero ¢GyHkiuu. OcoOeHHOCTH Omocdepbl Kak riao0albHON SKOocHucTeMbl. J/lnHamMudeckoe
paBHOBecHe U 00paTHast CBsA3b B Onocdepe.

KpyroBopoTs! BemecTB U OMOre0OXMMHUYECKUE IIUKIIBI 3JIEMEHTOB (Yriiepoa, a30Ta). 30HaJIbHOCTb
ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omocdepe 3emnau. AHTpoOTOreHHble W3MeHeHuss B Ouocdepe. [nmodanbpHBIC
IKOJIOTHYECKUE TIPOOIIEMBI.

CocymecTBoBaHue mpupoAbl M uenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3us Kak OCHOBA
ycTounBocTH Ouochepsl. OCHOBAa pPALMOHAIBHOIO YIPaBJIEHUS MPHUPOJHBIMM pecypcamMu U UX
ucnosib3oBanue. JlocTrkeHust OMOJIOTMH U OXpaHa MPUPOIBI.

JdemoHcTpaumnu:
[Moptpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumer u cxewmsl: «Ilumesbie nenm», «buoreHo3: coctaB W cTpykTypa», «lIpupomnbie
coobmectBay, «llenn mutanusy, «OKojorndeckas nupamuna», «brnocdepa m denoBex», «Ikocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOTrO Jieca», «bHOLEeHO03 BoI0EMay, «ATPOLEHO3Y,
«[TpumepHBIe aHTPOTIOTEHHBIE BO3ACHCTBUS HAa IPUPOAY», « BaxkHEH e HCTOYHUKY 3aTrPsI3HEHUS BO3IyXa
U TPYHTOBBIX BOI», «[louBa — BakHeimas cocraBisomas ouocdepsr», «DaKTOphl Aerpajalnu MOYBY,
«[TapuukoBerii 3pdexT», «DakTopbl pagTuOaKTHBHOTO 3arpsizHeHHs Onocepsr», «OOmas cTpykTypa
ouocheprr», «PacmpocTpanenue xu3Hu B Omocdepe», «O30HOBBIA 3KkpaH Ouocheps», «KpyroBopor
yriepona B 6rnocdeper, «KpyroBopor a3ora B mpupoe».

OObopynoBanue: MoaeIb-anIuInKanus « Tunmuaaele  OMOIIEHO3BI», TepbOapuii  «PacTuTenbHbIC
coobmiecTBa», Koywekiuu «buorneHos», «BpeauTeny Ba)KHEMIINX CEbCKOXO3SHCTBEHHBIX KYJIBTYDPY,
repOoapuM M KOJUJIEKIMM PACTEHUH M >KMBOTHBIX, NMPHHAJJIKALINE K Pa3HbIM 3KOJIOIMYECKHM IpyInam
onHoro Buaa, Kpacuas kuura Poccuiickoit @eneparium, n300pakeHns: OXpaHIEMBIX BUIOB PACTEHUH U
KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOT'PAMMBI 110 BUOJIOTMN HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUMA

CornacHo ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K PE3yJibTaTaM OCBOEHUS 00y4aroIUMUCS
IPOTPaMM CPEIHEro 00IIero 00pa30BaHys: INIYHOCTHBIM, METAIPEAMETHBIM U ITPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NpeaMmeTa « buonorus» BelIeNIEHBI CIEAYONNE
COCTaBJIAIOLIME: OCO3HAHUE OO0YYarOIUMUCS POCCUHCKOM Ipa)1aHCKOM MJEHTUYHOCTH — FOTOBHOCTH K



CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOMPE/IEIICHUIO, HaJTMUe MOTHUBAIMU K 00yUeHHUIO0 OUOJIOTHH,
I[EJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHHWH JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH H
HCTOPUYECKUX TPAIAUIIMMA Pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH O0YyYaroUInXcs
PYKOBOJICTBOBATHCS B CBOEH AEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MTPUCYLIUMH CUCTEME
OHMOJIOTMYeCKOro 00pa3oBaHusl, HaJHMUMEe SKOJIOTMUECKOro MPaBOCO3HAHMS, CTIOCOOHOCTH CTaBHUTh 1I€JIU U
CTPOMUTH KU3HEHHBIE TIJIAHBI.

JInanocTHBIC PE3YJIbTATBI OCBOCHUS NPCAMETA «bnomorusy JOCTUT'aKOTCA B €AUHCTBEC yqe6H0171 u
BOCIUTATEILHOM JESTEIBHOCTH B COOTBETCTBHU C TPAJUIIMOHHBIMU POCCHUIUCKUMH COLUOKYIBTYPHBIMH,
HUCTOPUYCCKUMU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMU, IMPUHATHIMU B O6III€CTB€ npaBujiaMmu H
HOpPMaMH TOBEACHUS U CIIOCOOCTBYIOT MpOIIECCaM CaMOTO3HAHMS, CAMOBOCIIMTAHUS U CaMOPA3BUTHUSA,
pa3BUTHUS BHYTPEHHEN IMO3ULMH JIMYHOCTH, TATPUOTU3MA, YBAKECHMS K 3aKOHY U IIPABOIIOPSIKY, YEIIOBEKY
TpyJa U CTaplieMy MOKOJICHHIO, B3AUMHOTO YBaXKEHUS, OEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEAUIO
Y TPaaULHMSIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepannn, MpUpoae U OKPYKarolIen cpee.

JInuHOCTHBIE pe3yibTaThl OCBOEHMsSI yueOHoro mnpeaMera «buonorus» HOMKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIUXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOM BHYTPEHHEN MO3UITHEH
JUYHOCTH, CHUCTEMOM  ILIEHHOCTHBIX  OpHUEHTAallMi, TO3UTHUBHBIX  BHYTPEHHUX  YOEXJEHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, pACHIMPEHUE )KU3HEHHOTO OIbITa
U OTIbITA JESITEIbHOCTH B ITPOLIECCE pealn3aliii OCHOBHBIX HAIIPABJIEHUH BOCIIUTATEIbHOM J1€ATEIbHOCTH,
B TOM YHCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTh TPAXkJAHCKON TMO3UIUU 00ydYaromerocss Kak akTUBHOTO W OTBETCTBEHHOIO
YJIeHa POCCUICKOTO 00IEeCTBa;

OCO3HAHUC CBOUX KOHCTUTYIIMOHHLIX IIPAaB U O6H38.HHOCTCI>1, YBaXXCHUC 3aKOHA U ITPABOIIOPAJIKA,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTH IIPU CO3AaAHUHN y‘le6HLIX IIPOCKTOB, pCHICHUHA
y‘I€6HI)IX " IMO3HaBaTCJIbHBIX 3a/1a4, BBINIOJTHCHUHN OHOJIOTHYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTB OMPEJENSITh COOCTBEHHYIO IMO3HIIMI0 MO OTHOIICHHIO K SIBIICHUSM COBPEMEHHOU
KHU3HU U OOBSICHSTH e€;

YMCHHUC YYHUTBIBATH B CBOHUX ﬂeﬁCTBHHX HCO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O B3aHMOﬂCﬁCTBHH
JHOI[Cﬁ C pa3sHbIMU YGC)K,Z[GHI/ISIMI/I, KYJbTYPHBIMU LICHHOCTIAMU U CONUAJIBHBIM ITOJIOKCHUCM

TFOTOBHOCTBH K COTPYAHHUYCCTBY B IIPOLICCCEC COBMCCTHOT'O BBITIOJITHCHUS y‘-Ie6HLIX, II03HAaBAaTCIbHBIX
U HCCICAOBATCIILCKUX 3a/ia4, YBAXKUTCIIBHOI'O OTHOUICHWA K MHCHHIO OIIIIOHCHTOB IIPpH 06CY)K[[€HI/II/I

CIIOPHBIX BOIIPOCOB OMOJIOrTYECKOI0 COACPpIKAHUA,

TFOTOBHOCTh K T'YMaHUTapHOHN U BOJOHTEPCKON S TEIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUNCKOM IPaskJaHCKOM UICHTHYHOCTH, TATPUOTU3MA, YBAXKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH Niepes, POMHOM, rOpAOCTH 3a CBOM Kpaid, CBOXO PoauHy, CBOM S3BIK U
KYJIbTYpY, IPOLUIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;



LIECHHOCTHOE OTHOIIECHHE K IPUPOJHOMY HACIEOUI0O M IAMATHUKAM IPUPOJIBI, AOCTHKECHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CMOCOOHOCTh OLIGHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBJICHHME M pa3BUTHE OWOJIOTHH,
MIOHUMaHMsl 3Ha4eHUs OMOJIOTMU B MO3HAHUHU 3aKOHOB NPHUPOJIbI, B JKU3HU UYEJIOBEKAa U COBPEMEHHOIO

00I111eCTBA;

I/IIIeleaH y6e)K,Z[éHHOCTL, TOTOBHOCTH K CJ'Iy)KeHI/IIO M 3alIuTe OTC‘-IGCTBa, OTBECTCTBCHHOCTH 3a €Iro
cyap0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:
OCO3HaHHUE TYXOBHBIX [IEHHOCTEH POCCUIICKOro HapoIa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTh OLIEHMBATh CHUTYalMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHHS, OPHUEHTHUPYSCh Ha
MOPaAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUC JINYHOTI'O BKJIaZAa B IOCTPOCHUC yCTOfI‘HdBOFO 6yI[yHlCFO;

OTBCTCTBCHHOC OTHOUICHWEC K CBOUM pPOAUTECIISAM, CO3JaHHIO CEMbU Ha OCHOBE OCO3HAHHOI'O
MIPUHATHA IIEHHOCTEM CeMEMHOM KU3HU B COOTBETCTBUHU C TpaauusIMHU HAPOIOB POCCI/II/I;

4) ICTETHICCKOTO BOCIIMTAHUA

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETHKY ObITa, HAay4YHOTO W TEXHUYECKOTO
TBOPUYECTBA, CIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLIEHUI;

IIOHMMAaHHE SMOIIMOHAJIBbHOI'O BO3I[CI\/JICTBI/I$I JKHBOM npupoasl 1 e€ OEHHOCTH,

FOTOBHOCTH K CaMOBBIPAKCHHUIO B PA3HbLIX BUAAX HCKYCCTBA, CTPEMJICHUC MPOABIIATL Ka4CCTBaA
TBOp‘lCCKOfI JIUMYHOCTH,;

5) ¢puznyeckoro BoOCHMTAHUS, (POPMHPOBAHHUS KYJbTYPbI 3I0POBbSI M 3MOIMOHAJILHOIO
0J1aronoJIy4us:

MOHMMAaHUE W pealn3alusi 3J0pOBOTO M O€30MacHOTO o0pasza KHU3HU (3I0pOBOE MHUTAHUE,
COOJTIOZICHHE THTUEHUYECKHX MPABUI U HOPM, COQTAHCHPOBAHHBIN PEKUM 3aHATHH M OTJIBIXA, PETYJIsIpHAs
(u3nueckas aKTUBHOCTh), O€PEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOIICHHSI K COOCTBEHHOMY
(bU3HYECKOMY U TICUXHYECKOMY 3/I0POBBIO;

MMOHUMAaHHE [IEHHOCTH TPaBWUJ MHAWBUIYAJIBHOTO U KOJUICKTHBHOTO OE30MacHOTrO MOBEICHUS B
CUTYaLHsIX, YTPOKAOLIMX 310POBBIO U KU3HU JIKOJIEH;



OCO3HAHHE MMOCIIEIACTBUN U HEMPUATHUS BPEIHBIX IPUBbIUEK (YIOTPEOICHUS aJIKOT0JIs, HAPKOTHUKOB,
KypeHHUs1);

6) TPy/10BOT0 BOCIIUTAHUS
rOTOBHOCTH K TPY.y, OCO3HAHHE IIEHHOCTH MaCTepCTBA, TPYIO0II00HUE;

FOTOBHOCTh K aKTHBHOU JACATCIIbHOCTH TEXHOJIOTHYCCKOU U COHHaJIBHOﬁ HaIlpaBJICHHOCTH,
CII0COOHOCTD HHULIUHUPOBATH, INIAHUPOBATH U CAMOCTOSTCIIBHO BBIIIOJIHATDL TAKYI0 JCATCIIBHOCTD,

UHTEpEeC K pa3nuyHbiM cdepam mOpodeCcCHOHATBHONW JEATENbHOCTH, YMEHHE COBEpUIaTh
OCO3HAHHBIN BEIOOP OyayIieii mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 06pa3OBaHI/IIO n CaM006pa3OBaHI/IIO Ha NPOTAKCHUU BCeM JKHN3HH,

7) IKOJIOTHYECKOTO BOCIIUTAHUS

9KOJIOTMUYECKHU 11€JIeCO00pa3HOe OTHOLIEHUE K MPUPO/IE KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE
€€ CyIIeCTBOBAHMUS,

MOBBIIIEHUE YPOBHS 3KOJOTHYECKON KYJIBTYPBI: IPUOOPETEHUE OTBITA TUIAHUPOBAHHS TIOCTYITKOB
U OLIEHKH MX BO3MOJKHBIX IOCIIEACTBUN I OKPYKAIOLIEH CPENIbI;

OCO3HaHHUE TI00aTbHOT0 XapaKTepa SKOJIOTHUECKUX MPoOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble NMPU M3yYEeHUU OHOJIOTMU 3HAHUS M YMEHHUS TpHU
pelieHrr MpoOJieM, CBS3aHHBIX C pallMOHAIBHBIM MPUPOAOIOJIb30BaHUEM (COOIIOICHUE TPAaBHII
MOBCACHWA B NPHUPOAC, HAIPABJIICHHBIX Ha COXPAaHCHHUE PABHOBCCHA B OKOCHUCTEMAax, OXpaHy BHJ/OB,
aKocucTeM, bnochepsr);

AKTUBHOE HEIPUSTUE JECUCTBUHM, MPUHOCIIIMX BpEJ OKPYKAIOIIEH NMPUPOIHOM cpele, YMEHUE
MIPOTHO3MPOBATh HEOJATONMPHUATHBIE SKOJOTUUYECKHE TOCIEICTBHUS MPEANPUHUMACMBIX JIEUCTBUN U
MPEeIOTBPAILATh HX;

HAJIMYHUC PA3BUTOT'O SKOJIOT'MYCCKOT'O MBIIIIJICHU, 9KOJIOTUYECKOU KYJbTYPBbI, OIlbITa ACATCIIBHOCTU
9KOJIOTHYECKOMN HaITpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATHCA nMH B HOSH&B&TGJ’IBHOﬁ,
KOMMYHHKaTHBHOﬁ U COIlMaIbHOMI IMMPAKTHUKE, TOTOBHOCTHU K Y4YaCTHUIO B HpaKTquCKOﬁ ACATCIIBHOCTHU
9KOJIOTHYECKOMN HaITpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU
1 OOIIECTBEHHO!N MPaKTUKU, OCHOBAHHOIO Ha JMAJIOTe KYyJbTYp, CIIOCOOCTBYIOIIErO OCO3HAHUIO CBOETO
MeCTa B MOJUKYJIBTYPHOM MHPE;



COBEPILECHCTBOBAHUE SA3BIKOBOW M UATATEIBLCKOU KYJIBTYPBI KAK CPEACTBA B3aUMOJAEHCTBUS MEKY
JIIOJIBMU U ITIO3HAHUS MUDA;

NOHUMaHue crneunpukn OWONOTMM KaK HayKH, OCO3HaHus e€¢ pond B  (opMHUpOBAHUH
PaMOHAIIFHOTO HAYYHOTO MBIIIJICHNUS, CO3/ITaHUH LIEIIOCTHOTO MPECTABICHHS 00 OKPY’KaIOIIEM MUPE Kak
O €JIMHCTBE MPHUPOJIbI, YEIOBEKAa U OOIIECTBA, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHuHu
npo0ieM coXpaHeHHUs IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAUUMOCTH OMOJIOTMH JIJIsi COBPEMEHHOM IUBMIIM3AIMH: O0ECIeUeHUs HOBOTO
YPOBHSI Pa3BUTHS MEIUIIHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTH, CIIOCOOHBIX PelIaTh PecypcHbIE
poOJIeMbl Pa3BUTHUS YEJIOBEUECTBA, MMOMCKA MyTEW BBIXOJA U3 IIO0AIBHBIX SKOJIOTMYECKHX MPoOsieM U
obecrieyeHnss mepexoja K YCTOWYMBOMY DPAa3BUTHIO, PAMOHAIBHOMY HCIIOIB30BAHHUIO TPHUPOTHBIX
pecypcoB 1 (pOpMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B OJYYEHUH OHMOJIOIMYECKUX 3HAHUH B LIEJIAX IOBBIILIEHHSI O0LLEH KyJIbTYpBI,
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, KaK COCTAaBHOW dYacTh (YHKIMOHAIBHOW TIPaMOTHOCTH
oOyyJaronuxcsi, popMUPYEMOU NMPU U3YUECHUH OMOJIOTUH;

IMOHUMAaHHWEC CYIIHOCTU MCTOAOB IMMO3HAHUA, UCITOJIL3YCMbIX B CCTCCTBCHHBIX HayKax, CIIOCOOHOCTH
HCIIOJIB30BAThH IIOJYYACMbIC 3HAHUA [JIA aHAJIW3a H OOBSICHCHHS SIBJICHUM OKpYy’Karoumero Mupa Hu
MPOUCXOJAIINX B HEM H3MCH€HI/II71, YMEHUEC JI€JIaThb 00OCHOBaHHBIE 3aKJIIOUECHHS Ha OCHOBE Hay4YHBIX
(baKTOB U UMCIOIIUXCA JaHHBIX C HEJIbIO IMOJIYUYCHUA JOCTOBCPHBIX BBIBOJIOB,

CIIOCOOHOCTh CaMOCTOSTEIBHO MCIIOJIB30BaTh OHMOJIOrMYECKHE 3HAHUS Il pCICHUSA HpO6J'IeM B
PCAJIbHBIX JKU3HCHHBIX CUTYyalUAX;

OCO3HaHUE LICHHOCTH HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTb OCYLIECTBIATH IIPOEKTHYIO H
HCCIIEA0BATENBbCKYIO AEATENBHOCTh MHIANBUAYAJIbHO U B TPYIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJIyYEHHIO HOBBIX 3HAHUH 110 OMOJIOIMH B COOTBETCTBHH C )KU3HEHHBIMH NTOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3yJIbTaThl OCBOCHHUS y4eOHOTO MpeaMeTa « bHooTHsy BKIIOYAIOT: 3HAYUMBIE
st (OpMUPOBAHUS  MHUPOBO33PEHHSI  OOYYAIONIUXCS  MEXKIUCIUIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
oOIIeHayYHbIE MOHSTHS, OTPAKAIOIIUE IEIOCTHOCTh HAyYHOU KapTHHBI MUpa U CHEU(PUKY METOJIOB
TTO3HAHMSI, MCTIOJNB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrHs, SIBIEHWE, MPOIECC, CUCTEeMa,
HAy4YHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HaOIIOJCHHE,
U3MEpEeHue, DHSKCIepPUMEHT U JApPYTuX), YHHUBEpcajbHble Yy4eOHble JeHCTBUS (IIO3HABaTeNIbHBIE,
KOMMYHHKATUBHBIC, PETYISITUBHBIC), OOecTieunBaromue GopmupoBanue GyHKIIMOHATLHON TPAMOTHOCTH H
COLIMAJIbHOM KOMIIETEHIIMM OO0YyYarouMxcs, CHOCOOHOCTh OOYy4YalolMXCsl HCIOJIb30BaTh OCBOCHHbBIE
MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHUS W YHUBEPCAIbHBIC YyueOHbIE [EHCTBUS B
MO3HABATEJILHON U COIMAJIbHON MPAKTHUKE.

MeTtanpeameTHble pe3yJbTaTbl OCBOECHHUSI MPOrpaMMbl CpeAHEro 0011ero o0pa3oBaHusl JOKHbI
OTpaXkaTh:



OBjajieHHe YHUBEPCAJIbHBIMYU YUeOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a30Bble JJOrHYECKHE TeHCTBUS:

CaMOCTOSITENILHO (POPMYITHPOBATH U AKTyaIM3UPOBATH IPOOJIEMY, pacCCMATPUBAThH €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHMM 3HAHUNW NPHUEMBI JIOTMYECKOTO MBILIUICHUs (aHalu3a, CUHTE3a,
CpaBHEHHUS, KiIacCU(pUKAUUA, 0000IIEHUS), pACKPBIBATh CMBICII OMOJIOTUYECKUX MOHSATHH (BBIICISITh HX

XapPaKTCPHBIC ITPU3HAKH, YCTAHABJIMBATL CBA3U C APYT'UMHU HOHHTI/IHMI/I);

OonpCaACIATL LCIIN ACATCIIbHOCTU, 3aaaBas MapaMCTPbl U KPUTCPHUH UX HJOCTUIKCHHA, COOTHOCHUTD
PE3YIbTATBI ACATCIBHOCTH C IOCTABJIICHHBIMHA LCIIAMMU,

MCTIOJIb30BATh OMOJIOTHYECKUE TIOHATHA 11l OObsICHEHUs (PAKTOB M SABJICHUN KUBOM MPUPOJIBI;

CTPOUTH JIOTWUYECKHE pacCyKIeHUs (MHIYyKTHBHbIC, NEIyKTHBHbIC, 10 AHAJOIMHU), BBISBIATH
3aKOHOMEPHOCTH M TPOTHUBOpPEUMsSI B pPACCMATPUBAEMbIX SBJICHUSX, (OpPMYIHpOBaTh BBIBOJABI HU
3aKJIIOYECHUS;

IIPUMEHATh CXEMHO-MOJEIBHBIC CpPEICTBA Ul IPEACTABICHUS CYLIECTBEHHBIX CBA3C€d U
OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKKe MPOTUBOPEUHA PA3HOTO POJa, BBISBICHHBIX
B PA3JIMYHBIX MHPOPMALMOHHBIX HCTOYHHUKAX;

paspabarbiBaTh IUIaH pEIICHUs MpoOJeMbl ¢ y4ETOM aHaJIM3a HMEIOIIMXCS MaTepUajbHBIX U
HEMAaTEepUAJIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBBI B ACATCIIbBHOCTb, OUCHUBATH COOTBCTCTBUC PE3YJIbTATOB LICJIKIM, OLICHUBATDH
PpUCKHU IMOCJICICTBUI JACATCIIbHOCTH,

KOOpDJAMHUPOBATh W  BBINOJHATH paboOTy B  YCJIOBUSAX pEalbHOrO, BHUPTYaJIbHOTO H
KOMOHMHHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NelCTBHUS

BJIaACTh HaBBIKaMU y‘le6H0'I/ICCHe,I[OBaTeHBCKOﬁ n HpOGKTHOﬁ ACATCIIBHOCTH, HAaBbIKAMU
paspCiICHuAd HpO6H€M, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATCIIbHOMY IMOUMCKY MCTOJ0OB PCIICHUSA
IPAaKTUYICCKUX 3a1a4, IPUMCHCHUIO PA3JIMYHbIX MCTOAOB ITIO3HAHUA;

HCIIOJIb30BATh  PAa3JIMYHBIC BHJbI ACATCIIBHOCTH TII0 IOJYYCHHIO HOBOI'O 3HAHUA, Cro
HUHTCPIIPCTAlUNA, Hp606p8.30BaHI/IIO U IIPUMCHCHUIO B y‘l€6HLIX CUTyaluAax, B TOM 4YHUCIIC IMIPHU CO3OAHUK
y‘~I€6HI)IX N COLMAJIBHBIX ITPOCKTOB,

dbopMUpOBAaTh HAYYHBIM THIT MBIIUICHHUS, BIIAJETh HAYYHOH TEPMHUHOJIOTHEH, KIIOYCBBIMU
MOHATUSAMU U METOAAMU;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITENFHOCTH U )KU3HEHHBIX
CUTYaIUsX;



BBISIBJIATh MTPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UPOBATh 3a/1auy, BBIJBUTATh TUIIOTE3Y €€
pelieHusi, HaXOAUTh APTYMEHTHI JUJIS JI0Ka3aTeIbCTBA CBOMX YTBEpPKICHUM, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PELLICHUS;

AHAJIM3UPOBATh MOJYYCHHBIC B XOAC€ PCIICHHA 3aJaud pE3yJbTaTbl, KPUTUYCCKU OLICHWBATH HX
AOCTOBCPHOCTD, IPOTHO3UPOBATL U3BMCHCHHUEC B HOBLIX YCJIOBUAX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh I[IEJICHANPABICHHBI TIOMCK TIEpeHOCca CPEACTB M CHOCOOOB JIEHCTBUS B
poeCCUOHANBHYIO CPEy;

YMETh MIEPEHOCUTD 3HAHUS B TO3HABATEJIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;
YMETbh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBLIBUT'aTb HOBBIC UJCH, ITPCAJIAraTb OPUTHUHAJIILHBIC MMOAXOAbI U PCUICHUA, CTABUTH Hp06HeMLI u
3aaa4M, JOITyCKaroIe aJIbTCPHATUBHBIC PCIICHUS.

3) padora ¢ nHpopmManmei:

OPUEHTUPOBATHCA B PA3IMUHBIX MCTOYHUKAX MH(MOpMAIMH (TEKCTE y4eOHOro mocoOus, HayIHO-
MOTYJIIPHOM JUTEpaType, OMOJIOTHYECKUX CIOBapsIX U CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B
WuTepHere), aHanu3upoBaTb MHMOPMALMIO Pa3JIMYHBIX BUAOB U (POPM MpeACTaBIICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTb U HEIIPOTUBOPEUYUBOCTD;

(bopMyIHPOBATH 3aIPOCHI U IPUMEHSTH Pa3IMYHbIC METOIbI TIPU IMOMCKE U 0TOOpE OMOJIOTHUYECKON
nH(popMannK, HEOOXOAMMOM JJIs BBITIOJTHEHMS YIeOHBIX 33124,

npuoOpeTaTh  ONBIT  WCHOJB30BAHUS  MH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOIB30BAaHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY TPEACTABICHHUS OMOJOTHUYECKOW MH(POpPMaIIUN
(cxembl, Tpaduky, TUArpamMMbl, TAOIUIIBL, PUCYHKH U JIPYTOC);

MCIOJIb30BaTh HAYYHBIN SA3bIK B KAUECTBE CPEACTBA IpH paboTe ¢ Onosornueckoi nHdopmarmei:
MIPUMEHATh XUMHUUYECKHE, PU3NUECKHE U MaTEeMaTHYECKUE 3HAKU U CUMBOJIBI, GOpMYIIbl, aOOpeBHaTypy,

HOMCHKIJIATYpY, UCTIOJIb30BATh U HpeO6p330BBIBaTb 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH,

BJIAZICTh HAaBbIKAMH PACIIO3HABAHUA U 3alllUTHL I/IH(I)OpMaI_II/II/I, PIH(I)OpM&L[HOHHOfI 0e30IMacHOCTH
JIJUMYHOCTH.

OBj1ajieHHe YHHBEPCATbHBIMH KOMMYHHKATHUBHBIMH /1€ CTBUSIMHM:
1) o0menne:

OCYIIECTBIISATh KOMMYHHKAIIUU BO BCeX cdepax >KU3HU, aKTMBHO Y4acTBOBATh B JIMAJIOTE WM
JUCKYCCUM MO CYHIECTBY oOCykaaemMoi Tembl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBaTh CYXKICHUS



OTHOCHUTEJIHO BBIIIOJIHEHUS IIPEAIaraéMoy 3a7ad, YUYUTBIBATh HHTEPECHI U COIVIACOBAHHOCTH MO3ULIUI
JPYTUX YYaCTHUKOB JIMAJIOra WU IUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpelICcTBa OOIICHUs, MOHMMAaTh 3HAYCHHE COLUAIbHBIX 3HAKOB,
IPENOChITIOK BO3HUKHOBEHMS KOH(IMKTHBIX CHUTyallMd, yMeTb CMArdaTb KOHQIMKTBI M BECTH
IIEPETOBOPHI;

BIIQJICTh PA3IMYHBIMH CIIOco0aMu OOIICHHS M B3aWMOJCUCTBHUS, MOHMMATh HAMEPEHHS IPYTUX
JOJIeH, MPOSIBIIATh YBAXXKUTEILHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHON dopme hopMyIupoBaTh
CBOM BO3paXKEHUS;

pa3BépHYTO U JIOTUYHO U3JIaraTb CBOIO TOYKY 3pCHHA C UCIIOJIb30BAHUCM S3BIKOBLIX CPCACTB.

2) COBMECTHas 1esATCJIbHOCTDb:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHJIHON ¥ MHIUBHYyaIbHON paOOThI MPU PEIICHUN
OMOJIOTMUECKOW  TpOoOJIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUsS TPYNNoBBIX  (Gopm
B3aMMOJICHCTBHS IIPU PELICHUN Y4eOHOM 3a1auu;

BBIOMpPAaTh TEMAaTHKYy M METOABl COBMECTHBIX JCHCTBUH € y4ETOM OOIIMX HWHTEPECOB H
BO3MOXKHOCTEH KaXKI0T'0 4JI€Ha KOJUICKTHUBA,;

MIPUHUMATD LEIU COBMECTHOMU AESTEIHbHOCTH, OPTaHU30BbIBATH U KOOPJAUHUPOBATH IEUCTBUS 1O €&
JOCTUKEHHIO: COCTABJIATH IJIaH IEHCTBUH, paclpeeNsATh PO ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYKAATh
pe3yNbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KauyeCTBO CBOETO BKJIAJa M Ka)XJOTO yYaCTHHMKAa KOMaHJIbl B OOIIMH pe3yibTaT Mo
pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OLICHUBATHL HWACHU C TIIO3WLUMKW HOBHU3HBI, OPUIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYIIECTBIISATh TIO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B PA3IMYHBIX CHUTYAIUSX, MPOSBISATH
TBOPYECTBO M BOOOpakeHNE, OBITh HHUIIUATHBHBIM.

OBi1ajieHNe YHHBEPCAIbHBIMH PeryJsiTABHbIMU /1eHCTBUSIMM:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS [UI BBISIBIEHUS MPOOJIEM M MX PELICHUs B )KU3HEHHBIX U
y4eOHBIX CUTyalUsIX;

BBI6I/IpaTB Ha OCHOBE OHOJIOTMYECKHUX 3HAHUU HOCJIICBBIC W CMBICIIOBBIC YCTAHOBKHM B CBOHX
ﬂeﬁCTBHHX U IIOCTYIIKAaX 11O OTHOHICHUTO K JKUBOM npuponec, CBOCMYy 3J0pOBbIO U 3JOPOBBIO OKPYIKAIOIIUX,

CaMOCTOSITENILHO OCYIIIECTBIISATh O3HABATENbHYIO ACSITENbHOCTD, BBISIBISATH POOJIEMbI, CTABUTH U
(dbopMyHpoBaTh COOCTBEHHBIC 33/1a4l B 00Pa30BATEIHLHOM JEATSIIBHOCTH U KU3HEHHBIX CHTYAIUsX;



CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pPEIIeHUs MPOOJIEMBI C Y4ETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM;
pacHupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTh 32 PEIICHUE;
OLICHUBATbH MTPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MIPOSBICHUIO IIMPOKOM SPYAUIIMU B Pa3HBIX 00IaCTAX 3HAHU,
MIOCTOSIHHO TMOBBIMIATH CBOM 00Pa30BATEIIbHBIN M KYJIbTYPHBIA YPOBEHB.

2) CAaMOKOHTPOJIb:

AaBaTb OHCHKY HOBBIM CHUTyallUdAM, BHOCHUTb KOPPCEKTHBBI B ACATCIBHOCTb, OLCHUBATH
COOTBCTCTBUC PC3YJILTATOB LECJISAM;

BJIaJIETh HABBIKAMU II03HABATENILHOW peQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU H
MBICIMTEIbHBIX MPOLIECCOB, X PE3YJIbTATOB M OCHOBAHUH, UCTIOIb30BATh MPUEMBI peIEKCUHU JUIsI OLIEHKU
CHUTYyalllH{, BBIOOpA BEPHOTO pEIlIeHMS;

YMETH OUCHUBATH PUCKH U CBOCBPECMCHHO IIPUHUMATL PCHICHUS 110 UX CHUXXCHUIO,

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IPU aHAIHU3€ Pe3yIbTaToOB AEITEeIbHOCTH;

3) npuHATHE cedst U IPYTUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTHI IPYIHX IIPU aHAIM3€E PE3YJIbTaTOB AEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBATb CIIOCOOHOCTH TTOHUMATh MUD C NO3UIUHU JPYTOT0 YCJIOBCKA.

INPEAMETHBIE PE3YJIbTATDBI

[Ipenmetnbie pesynbraThl ocBoeHus nporpammbl COO mno Ouosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT cnenuduueckue s yuedHoro npenmera «buonorus» HayyHble 3HaHUS, YMEHUS U CIIOCOOBI
NercTBUi o OCBOEHHUIO, UHTEPIIPETALINN
U IpeoOpa30BaHUIO 3HAHUH, BU/IbI IEATEILHOCTH 110 M1OJIyYE€HUIO HOBOTO 3HaHMs U PUMEHEHUIO 3HAHUI



B Pa3JIMUYHBIX YUYEOHBIX CUTYALUSX, @ TAKXKE B pEAJIbHBIX )KM3HEHHBIX CUTYALUX, CBA3aHHBIX C OMOJIOTHEN.
B nporpamme npeiMeTHbIe pe3yIbTaThl IPEICTABIEHBI IO FoJaM 00yUYeHHUS.

[IpeameTHBIC pe3yNbTaThl OCBOEHUS ydeOHOro mnpenmera «buomorusi» ¢ 10 knacce nOKHBI
OTpaXaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJIU OMOJIOTUHU B CUCTEME HAyYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B GOpMHpPOBaHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA U HAYYHOT'O MUPOBO33pEHUS,
0 BKJIQJIe POCCHUHCKHX M 3apyOEKHBIX YUEHBIX-OMOJOrOoB B pa3BUTHE OHUOJOTHH, (YHKIHOHAIHHOMN
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHUsI )KU3HEHHBIX 33/1a4;

YMEHHUE PACKpBIBaTh COJIEpPKaHUE OWOJOTHYECKHX TEPMHHOB W TIIOHSTHH: >KH3HB, KJICTKA,
opranusM, MeTabonu3m (0OMEH BEHIECTB W MPEBpAIllEHUE HHEPrUH), TOMEOCTa3 (CaMOperyJisius),
YPOBHEBasi OpPraHW3alHs JKUBBIX CHCTEM, CaMOBOCIIPOM3BEJICHUE (PEMpOIyKIUs), HACICICTBEHHOCTD,
W3MEHUYUBOCTb, POCT U PA3BUTHUE;

yYMEHHE U3J1aratb ONOJOrHuecKre TeOpuH (KIeTOUHas, XpOMOCOMHasi, MyTallMOHHasl, IEHTpaJlbHas
JIOTMa MOJIEKYJIIpHO#M Ouosiorun), 3akousl (I'. Mengens, T. Moprana, H. . BaBunosa) u ydenus (o
LIEHTPaxX MHOT000Pa3usl U MPOUCXOXKACHUS KyJIbTypHbIX pacTenuit H. 1. BaBuiosa), onpeensts rpaHuiibl
UX PUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMCHHUC BJIAZICTh MCTOAAMHU HAYYHOI'O TTO3HAHUA B OMOJIOTUN: Ha6JII-O,[[eHI/Ie 1 OIIMCAHHEC JKHBBIX
CHUCTCM, ITPOLECCOB U ﬂBHGHHfI, opraHu3anys 1 IpOBCACHUEC OHOJIOrTYECKOI0 SKCIICPUMCHTA, BBIJIBUKCHUC
THUIIOTE3bI, BBISBJICHUC 3aBHUCUMOCTU MCKAY HCCICAYCMbIMU BCIWMYHHAMU, 00BsICHEHHE IMMOJIYYCHHBIX
PE3YJIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOHSITHﬁ, TCOpI/Iﬁ N 3aKOHOB, YMCHHUC JCJIaTb BBLIBOJbI Ha
OCHOBAHUU IMOJTYHYCHHBIX PC3YyJIbTATOB;

YMEHHE BBIICIATh CYLICCTBEHHBIC IPU3HAKM BHUPYCOB, KIETOK IIPOKAPUOT U JYKApUOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH IIPOIECCOB: OOMEHa BEIIECTB H
IIPEBpaILEHHs SHEPTUH B KJIeTKE, POTOCHHTE3, INTACTUYECKOTO U SHEPreTHIECKOr0 0OMEHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJOTBOPEHMSI, PA3MHOKEHUS, MH/IMBUTyalIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE NPUMEHSTh MOJTyYeHHbIE 3HAHUSA JUIs1 OOBSICHEHUSI OMOJIOTUYECKHUX TPOIIECCOB U SIBIICHUH,
Il TIPUHATHUSA TPAKTUYECKUX PELIeHUH B MOBCEJHEBHOM KM3HU C LIEbI0 oOecreueHust 6e30MacHOCTH
CBOETO 3/I0pOBbS M 3/I0pPOBbS OKPY)KAIOIIMX JIHOAEH, COONIOAEHHS HOPM TIpPaMOTHOTO MOBEIEHHUS B
OKpY’Kalollel MpUPOTHON cpejie, MTOHMMaHUE HEOOX0IMMOCTH HCTI0JIb30BaHMSI IOCTHKEHUI COBPEMEHHOM
OMOJIOrMM U OMOTEXHOJIOTHH JIsl pAllMOHAJILHOTO MIPUPOI0N0JIB30BaAHNUS;

YMCHUC pCHIATh 3JICMCHTAPHBIC I'CHCTUYCCKUC 3aa4d Ha MOHO- U [[I/IFI/I6pI/IIlHOC CKpCUiMBaHuC,
CICIIJICHHOC HAaCJICJ0BaHUC, COCTaBJIATH CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHuA IJid MPEACKA3aHUA
HacCJICAOBaHUA ITPU3HAKOB Y OPTaHHU3MOB;

yMEHHE BBIMIOJIHATH 1a00paTOpHbIE U MpaKTHUYEeCKHe paboThl, COOMIOAATH MpaBMia MpH padoTe C
y4eOHBIM U JJa0OpPaTOPHBIM 000PYIOBAaHUEM;

yMEHHE KPUTUYECKH OIICHMBAaTh M HMHTEPIPETHPOBaTh HMH(OpMAIUI0 OHOJIOTHYECKOTO
COJIEpKAHUs, BKIIIOYAIOIIYIO IICEBJOHAYUYHbIE 3HAHUSA U3 PA3IMUYHBIX HCTOYHMKOB (CpElCTBA MACCOBOM
uHpOpMaLKY, HAYYHO-TIONMYJISIPHBIE MAaTEpUabl), STHUYECKUE ACTIEKTHl COBPEMEHHBIX HCCIICOBAaHUHA B
OuoJsIoruu, MeAULIMHE, OMOTEXHOJIOI HH;

YMEHHE C03/1aBaTh COOCTBEHHBIC MMCHhbMEHHBIC M YCTHBIC COOOIIEHHUs, 00001ast OHOIOTHIECKYIO
I/IH(l)OpMaI_[I/IIO N3 HECCKOJIBKUX MCTOYHUKOB, I‘paMOTHO HCITIOJIB30BATH HOH?ITI/II\/'IHBII\/JI aHHapaT 61/IOHOFI/II/I.



[IpenMeTrHbIe pe3ynbTaThl OCBOEHUS yueOHoro mnpeamera «buonorus» ¢ 11 kaacce NOMKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B OPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA U HAYYHOTO MUPOBO33PEHUS,
0 BKJAJ€ POCCHUUCKHX M 3apyOeXKHBIX YUYEHBIX-OMOJOTOB B pPa3BUTHE OHOJIOTHH, (DYHKIIMOHAILHON
IpaMOTHOCTH YCJIOBCKA IAJId PCIICHUA KU3HCHHBIX 3a/1a4,

YMEHHE pACKpBIBaTh COJEpKAHUE OMOJIIOTMYECKUX TEPMHHOB U TOHATHM: BHJ, MOIMYJISAIHS,
reHo(oH/1, 3BOJIOLUSA, JBWXKYIIHE CHIIBI ((aKkTOpbl) 3BOJIOLMHU, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BU1000pa30BaHue, SKOJIOTHYECKHE (PaKTOPbI, IKOCUCTEMA, IIPOLYLIEHThI, KOHCYMEHTHI, PEAYLICHTHI, LIEH
MATaHUsI, SKOJIOTUYECKas MUpaMuIa, OuoreoreHo3, onocdepa;

YMEHHUE H3Jlarath OMOJIOTHYeCKHe TeopuH (dBoionnoHHas Teopus Y. JlapBuHA, CHHTETHYECKas
TEOpHsl SBOJIIOIMH), 3aKOHBI M 3aKOHOMEpHOCTU (3apoabimeBoro cxonactsa K. M. bapa, uepenoBanus
TJIABHBIX HampasieHui u myter sBomonnu A. H. CeBepiioBa, yuenust o 6uocdepe B. U. Bepranckoro),
OTIPEEIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMCHHUC BJIAACTb METOJAMH HAYYHOI'O IMO3HAHUA B OHOJIOTUN: Ha6J'IIO,[[eHI/IC 1 OIIMCAHHEC JKHMBBIX
CUCTCM, ITPOLICCCOB U HBJIGHPIfI, opraHu3anus 1 IpoOBCIACHUC OHOJIOTHYECKOI0 9KCIICPUMCHTA, BBIJIBUKCHUC
TUIIOTE3bI, BBIABJICHUC 3aBHCHUMOCTH MCXKAY HCCICAYEMBIMU BEJIWMYHMHAMU, 00BsCHCHHE IMMOJIYYCHHBIX
PE3YyJIbTATOB, HCIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB, YMCHUC [CJIaTb BbBIBOJbI Ha
OCHOBAHMH IOJTYUYCHHBIX PE3YyJIbTATOB,

YMEHHUE BBIICNATh CYIIECTBCHHbIC TMPU3HAKH CTPOCHUS OHOJOrMYECKUX OOBEKTOB: BHJIOB,
MOMYJISIIKA, TPOIYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OMOTCOICHO30B M JKOCHUCTEM, OCOOCHHOCTH
IPOLIECCOB:  HACIEACTBCHHON  HM3MEHYHMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHI000pa3oBaHWS,
MPUCTIOCOOJICHHOCTH OPTraHN3MOB, JISHCTBHS SKOJIOTHUECKHX (PaKTOPOB Ha OPraHNU3MBbl, IEPEHOCA BEIIECTB
U TIOTOKa JHEPTUM B JKOCHCTEMax, aHTPOIOICHHBIX HM3MEHCHHH B IKOCHUCTEMax CBOEH MECTHOCTH,
KpPYTrOBOPOTa BELIECTB M OMOT€OXMMHUYECKHX IIUKIIOB B OHochepe;

yMEHHE MPUMEHSTh MOy4YeHHbIE 3HAHUS 17151 O0OBSICHEHUSI OMOJOTHYECKHX MPOLIECCOB U SIBJICHUIA,
JUISL TIPUHSITUS [IPAKTUUECKUX PELIeHUI B MOBCEIHEBHOMN XU3HU C LEbl0 oOecrieueHus: 0e30MmacHOCTU
CBOETO 3JI0POBbS M 3JI0POBbS OKPYXKAIOIIUX JIOACH, COONIOJACHHS HOPM TPAMOTHOTO TOBEICHUS B
OKPY’KaIOIIeH IPUPOTHON cpefie, MOHUMaHNuEe HEOOXO0JMMOCTH UCIIOIb30BaHUS TOCTHIKEHUH COBPEMEHHOMN
6I/IOJIOFI/II/I JJI1 paiuOHAJIBHOTO MPUPOAOIIOJIBE30BAHUSA

yYMEHHE pelaTh dJIeMEHTapHbIe OMOIOTMYECKUE 3aa4H, COCTABIIATH CXEMbI NIEPEHOCA BEIIECTB U
SHEPTUM B IKOcHUCTeMax (LIENH MUTaHUs);

yMEHHE BBIMIOJIHATH 1a00paTOpHbIE U MPaKTUUYECKHE padoThl, COOMI0IaTh MpaBuia Mpu padore ¢
y4eOHBIM U JJa0OpPaTOPHBIM 000pPYIOBAaHUEM;

YMEHHE KPUTUYECKH OIICHWBAaTh M HMHTEPIPETHPOBATh HH(OpMAIUIO OHWOIIOTHIECKOTO
COJIepKaHUs, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS M3 PA3IMYHBIX UCTOYHHUKOB (CpeICTBA MAcCOBOM
nH(pOpMAaILNHY, HAyYHO-TIOIYJISIPHBIE MAaTepHAIIbl), PACCMATPUBATH II100aTBHBIE KOJIOTUIECKHE IPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3UIHIO;

YMCHHUC CO31aBaThb COOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COO6H.[€HI/I$I, 060611_[215{ 6I/IOJ'IOI‘I/I‘I€CKYI-O
I/IH(l)OpMaHI/IIO N3 HCCKOJIBKUX UCTOYHHUKOB, 'PAMOTHO HCII0JIb30BATh MMOHATUUHBIN arrapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIIACC

/o

g B~ W0 N -

7
8

HaumenoBanue pasacisioB U TEM MIPOTpaMMBbI

buonorus kak Hayka

JKuBble cuCcTEMBI U UX OpraHu3aLus
XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH
KusnenesaTenbHOCTh KIETKU

Pasmuoxkenue u HHIAWBUIYAJIbHOC PAa3BUTUC
OpraHnu3MOB

HacnencrtBeHHOCTh M1 K3BMEHUYMBOCTD
OpraHu3MOB

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOT U

PesepBHOE Bpems

Bcero

g1 o 0k N

3
1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
11 KJIACC
Ne n/m HammeHnoBaHue pa3esioB U TEM MPOrpaMMBbI

Bcero
1 DBOJIFONIMOHHAS OUOJIOT U 9
2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9
3emie
3 Opranu3Msbl 1 OKpyXkarolas cpeaa 5
4 Coo01iecTBa ¥ SKOJIOTHUECKUE CUCTEMBI 9
5 PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME

KonmuecTBo yacoB

KonTposnbhbie
paboThI

[IpakTrueckue
paboTsl

0.5

1.5

KomnnuectBo yacos

Kontposbnsie [IpakTnueckue
paboThI paboThI
1
0.5
1
0 2.5

OnextpoHHble (1U(pOoBbIe) 00pa3oBaTENbHbIC
pecypcsl

bu6mmoreka L{TOK https://m.edsoo.ru/7f41¢c292
bubmmoreka L{TOK https://m.edsoo.ru/7f41¢c292
bu6mmoreka [{OK https://m.edsoo.ru/7f41¢c292
bub6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
bub6mmoreka L{TOK https://m.edsoo.ru/7f41¢c292

bu6mmoreka [{OK https://m.edsoo.ru/7f41¢c292

bubmmoreka L{TOK https://m.edsoo.ru/7f41¢c292
bu6mmoreka L{TOK https://m.edsoo.ru/7f41¢c292

OnexTpoHHbIe (IUGPOBBIE) 00pa30BaTEIIBHBIE
pecypch

bub6muoreka IIOK https://m.edsoo.ru/7f41lcc74
bu6moreka IIOK https://m.edsoo.ru/7f41lcc74

bubmuoteka I{OK https://m.edsoo.ru/7f41lcc74
bu6muoteka I{OK https://m.edsoo.ru/7f41lcc74
bu6mmoteka I{OK https://m.edsoo.ru/7f41lcc74


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC

Ne Tema ypoka
/1

1 buonorus B cucreMe HayK

10
11

Meronp! no3HaHus )KUBOU Npupobl. [IpakTueckas
pabota Ne 1 «/cronp30BaHHE Pa3IMYHBIX METO/I0B MPU
U3Y4YEHUU OMOJIOTMYECKUX O0BEKTOBY

buonornueckne CUCTCMBI, IPOUCCCHI U UX U3YUCHHUC
XUMHUYECKUH COCTaB KIETKH. Boga u MUHEpaIbHbBIE COJU
benku. CocTaB u cTpoeHue OCIKOB

DepMeHThI — OUOJIOTHYECKHE KaTallu3aTOPHhI.
JlaGopaTtopnas pabora Ne 1 «M3yueHne karaquTHIECKON
AaKTUBHOCTH (pepMEHTOB (Ha MpUMEpe aMUIIa3bl UIIH
KaTaJiasbl)»

VYrnesonsl. JInnuasl
Hyxkneunossie kucnotsl. ATO
Hcropust u MeTOIbI M3ydeHHs KiIeTku. KineTounas teopust

KieTka xak 1iemocTHast JKuBasg cucreMa

Crpoenue sykapruoTHueckoi kinetku. JlabopatopHas
pabora Ne 2 «M3ydyeHue cTpoeHus KJIETOK PaCTeHUH,
KUBOTHBIX, TPHOOB 1 OaKTepuil 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpEnapaTax U UX OIMCAHUE

Bcero Kontpompabie [lpaktnyeckne H3YICHHA

1

KoanuectBo yacon

paboTsl

paboThI

0.5

0.5

0.5

JlaTta

DeKTpoHHbIE HU(PPOBBIE
00pa3oBaTeNIbHbIE PECYPCHI

bubmuoreka [JOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmuoreka [JOK
https://m.edso0.ru/863e6122

bubmuoreka [JOK
https://m.edso0.ru/863e6564

bubmuoreka [JOK
https://m.edsoo.ru/863e674e

but6mmoreka [JOK
https://m.edso0.ru/863e6b72

bubmuoreka [JOK
https://m.edso0.ru/863e6b72

but6mmorexa [JOK
https://m.eds00.ru/863e6870

bubmuoreka [JOK
https://m.edsoo.ru/863e6d5c

but6mmorexa [JOK
https://m.edso0.ru/863e6e88

bu6mmoreka [JOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

n/n

12

13

14

15

16

17

18

19

20

21

22

23

24

Tema ypoka

OOMEeH BELIECTB WM META00IN3M
dortocunTes. XeMocHHTES

DHepreTudecKuii 0OMeH

JKuzHeHHBIN UK KIeTKH. Jlenenue kieTku. Murtos.

Jlabopartopnas pabora Ne 3 «Habmonenne Mutosa B
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

buocunres 6enka. Peakiius MaTpuyHOTrO CHHTE3a
Tpancnsus — OuocunTe3 Oenka

Hexknerounsie popmbl )KM3HU — BUPYCHI

q)OpMLI Pa3MHOKCHHA OPTaHU3MOB

Meiios

OO6pa3oBaHue 1 Pa3BUTHE MOJOBBIX KIETOK.

OmnonorBopenue. Jlaboparopnast paborta Ne 4 «M3yuenue
CTPOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIPEIapaTax

WNunuBuayanbHOE pa3BUTHE OPraHU3MOB

I'enetuka — HayKa 0 HAaCJICACTBCHHOCTU U UBMCHUYUBOCTU

3aKOHOMEPHOCTH HacJI€0BaHMsI TPU3HAKOB.
MoHorubpuaHoe CKpelruBaHue

KomuyecTBo yacoB JlaTta

Bcero Kontponbhble Ilpaktnueckne H3YICHHA
paboThI paboThI

1

DneKTpoHHbIE (POBEIE
00pa3oBaTeNbHBIC PECYPCHI

bubmuorexa [JOK
https://m.edso0.ru/863e766¢

but6mmoreka [JOK
https://m.edso0.ru/863e7c98

but6mmorexa [JOK
https://m.edsoo.ru/863e7aae

bub6mmnorexa [JOK
https://m.edsoo.ru/863e7dc4

but6mmoreka [JOK
https://m.edsoo0.ru/863e796e

bub6mmorexa [JOK
https://m.edsoo.ru/863e796e

but6mmorexa [IOK
https://m.edso0.ru/863e7540

bubmuoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

bub6mmoreka [JOK
https://m.edsoo.ru/863e7f4a
bu6mmorexa [IOK
https://m.edso0.ru/863e81b6

bu6mmoreka [{OK
https://m.edso0.ru/863e8436
bu6nrorexa [JOK
https://m.edso0.ru/863e86f2
bu6mmoreka [{OK
https://m.edso0.ru/863e8878


https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

n/n

25

26

27

28

29

30

31

32

33

34

Tema ypoka

JluruOpuHoe cKpenuBaHue. 3aKOH HE3aBHCHMOTO
HACJIETOBaHMsI IPU3HAKOB

CueruieHHOE Hacje0BaHue Mpu3HakoB. JlabopaTopHas
pabora Ne 5 «/3y4yeHne pe3ybTaTOB MOHOTHOPUTHOTO U
TUTHOPHUIHOTO CKPEUIUBAHUS Y AP030(UIIbI HA TOTOBBIX
MUKpOITpenaparax»

I'enernka nona. HacnenoBanue npu3HaKkoB, CLETJIEHHBIX C
[10JIOM

N3menunBocTs. HenacneacTBeHHas K3MEHUYHUBOCT.
JlaGopaTtopnas pabora Ne 6. M3ydyenne Mo auduKaimoHHOMN
W3MEHYUBOCTH, IOCTPOCHUE BaPHALIMOHHOTO PsiAa U
BApUALIMOHHON KPUBOI»

HacnencrBennas nu3smeH4nBOCTh. JJaboparopHas padoTa Ne
7. «AHanu3 MyTauuil y 1po30(puibl Ha TOTOBBIX
MHUKpOIpenapaTax»

I'eneruka yenoBeka

PesepBueiit ypok. O0001IeHHE 110 TEME
«HacnencTBeHHOCTh M HF3MEHYHBOCTH OPTaHU3MOB)
Cerexims Kak HayKa U TpoIecc

MeTOIU:I U JOCTHXKCHUSA CCIICKIIUN paCTeHI/Iﬁ U ) KUBOTHBIX

buoTexHosorus kak oTpacib IpOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIIACC

1

34

paboThl

KomnuyectBo uacos
Bcero Kontponbhble Ilpaktnueckne H3YICHHA

paboThI

0.5

0.5

0.5

DneKTpoHHbIE (POBEIE
00pa3oBaTeNbHBIC PECYPCHI

bubmuorexa [JOK
https://m.edsoo.ru/863e89a4

but6mmoreka [JOK
https://m.edso0.ru/863e8c60

bubmuoreka [JOK
https://m.edso0.ru/863e8c60

bu6nmnorexa [JOK
https://m.edsoo.ru/863e8efe

but6mmoreka [JOK
https://m.edsoo.ru/863e8efe

but6mmoreka [JOK
https://m.edso0.ru/863e8d78

but6mmoreka [JOK
https://m.edso00.ru/863e9214

bu6nmnorexa [JOK
https://m.edsoo0.ru/863e9214

but6mmorekxa [IOK
https://m.edso00.ru/863e9336


https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

10
11

12

13

14

Tema ypoxka

DBOJIONUS U METO/IbI €€ N3YUEHMUSI
Hcropust pa3BUTHS MpeCTaBICHUHA 00 IBOIIONNN
MuKpO3BOTIOLIHS

HOHyJI}II_II/ISI KakK 3JICMCHTAapHasA CIUHHUIIA BHJa U 5BOJIIOLIUU.
Jlaboparopnast pa6ota Ne 1 «CpaBHeHHE BHUIOB TIO
MOp(}OTOrHIEeCKOMY KPUTEPHIO)

JIBmKy1ue cuibl (31eMeHTapHble (aKTOPhl) SBOJIOLUU
EcrectBennslit 0TOOp U €ro GopMbI

PeByJ’ILTaTBI 3BOJIOOUN: HpI/ICHOCOGJIeHHOCTL OpTraHnU3MOB U
BH1000pazoBanue. Jlaboparopnas padora Ne 2 «Onucanue
NPUCTIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIHHOTO
XapaxkTepa

Hanpasnenus u myT MakpO3BOJIIOLIMU

HeoGpaTtumocTs 3BOITIOLUN
Hcropust »u3HM Ha 3eMIle B METOJIbI €€ N3yUYCHUS
['MnoTe3bl MPOUCXOXKICHHS )KU3HU Ha 3emIie

Pa3zButue xu3Hu Ha 3eMIie 10 Ipam U TIeproIaM

OCHOBHBIE 3TaIlbl BOJIIOIMN PACTUTEIBLHOTO U dKUBOTHOTO
mupa. [Ipaktuueckas padora Ne 1 «M3ydueHune nckonaembix
OCTaTKOB PACTEHUH U JKUBOTHBIX B KOJUIEKLUSIX)»

CoBpemeHHast cucTeMa OpraHu4eckoro Mupa

1

paboTsl

KomnnyectBo uacoB
Bcero Kontpoabable IIpaktndeckue H3YICHHA

paboThl

0.5

0.5

0.5

OeKTpoHHbIE HU(PPOBBIE
o0Opa3oBaTebHbIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e

bu6nmmoreka [IOK
https://m.edso0.ru/863e9570

bu6nmmorexa [IOK
https://m.edso0.ru/863e9cle

bubmuoreka [JOK
https://m.edso0.ru/863e99c6

Bbu6nuoreka [IOK
https://m.edsoo.ru/863e9dad

bu6mmoreka [IOK
https://m.edso0.ru/863e9ed0

bubmuorexa [JOK
https://m.edso0.ru/863e9fde

bu6mmorexa [IOK
https://m.edsoo.ru/863e9cle

bu6nuoreka [IOK
https://m.edsoo.ru/863ea5a6
bu6mmoreka [IOK
https://m.edsoo.ru/863ea6be

bu6mmoreka [IOK
https://m.edso0.ru/863ea8bc

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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27

28
29

Tema ypoxka

DBOJIIOLMS YeTTOBEKa (aHTPOIIOTEHE?)
JBrxyiue cuisl (hakTopbl) aHTPOMOTreHe3a

OcCHOBHBIE CTaJIUU 3BOJIIOLUHU YETIOBEKa
YenoBeueckue pachl U MPUPOJHBIC AaNTally YeJI0OBeKa

PesepBHbIit ypok. O6001IeHne o TeMe « Bo3sHHKHOBEHHE U
pa3BUTHE )KU3HU Ha 3emiie»

DKOJIOTHS KaK HayKa
Cpenpl 00uTaHMs U HKOJIOTUYECKUE (HaKTOPbI

Abuotnueckue (axropsl. Jlaboparopnas pabota Ne 3.
«Mopdornoruueckre 0COOEHHOCTH PACTEHUHN U3 Pa3HbIX MECT
obutanusy. Jlaboparopnas padota Ne 4. «BnusiHue cBera Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYCa»

buotunueckue pakTopsl

DKOJIOTMYECKHE XapaKTepUCTUKU nonyauuu. [Tpaktuueckas
pabota Ne 2 «Iloacyér miIoTHOCTH MOMYJISILIUKM pa3HbIX BUIOB
pacTeHun»

Coo01iecTBa OpraHu3MoB — OHUOIIEHO3
DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI)

OCHOBHBIE TIOKA3aTEN YKOCUCTEMBI. DKOJIOTHUECKIE
nupamubl. CBolicTBa skocucTeM. Cykieccus

[IpupoaHbie 3KOCUCTEMBI
AHTpPOIIOT€HHBIE SKOCUCTEMBI

KommyecTBo yacos

Bcero Kontpoabable IIpaktndeckue H3YICHHA

paboTsl

paboThl

0.5

0.5

JlaTa

OeKTpoHHbIE HU(PPOBBIE
o0Opa3oBaTebHbIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6nmmoreka [IOK
https://m.edsoo.ru/863ead44

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea2

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edso0.ru/863eb10e

bu6mmoreka [IOK
https://m.edso0.ru/863eb348

bu6nuoreka [IOK
https://m.edso0.ru/863eb46a
bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK
https://m.edso0.ru/863eb5fa


https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

Ne Tema ypoka KonuuectBo yacos Jara OeKTpoHHbIE HU(PPOBBIE

n/m Bcero Kontpoabable IIpaktndeckue H3YICHHA 00pa3oBaTeIbHBIC PECYPCEI
paboThI padoThI

30 Buochepa — rnobanbHas SKOCUCTEMA 3eMIIN 1 bubmmoreka [JOK
https://m.edsoo.ru/863ebb5e

31 3akoHOMEpPHOCTH CYIIECTBOBAHMS OHOC(EpHI 1 bubmorexa [JOK
https://m.edso0.ru/863ebd16

32 YenoredecTBO B Onochepe 3emin 1

33 CocymiecTBOBaHNE IPUPOJIBI U YEIIOBEYECTBA 1 bubnmoreka [JOK

https://m.edsoo.ru/863ebale

34 Pe3zepBHblit ypok. O0001eHne TeMbl «CoobiiecTBa u 1
HKOJIOTUYECKUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 2.5

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

OIBHY «HCTUTYT cTpaTernn passuTtus obpasoBaHusa»


https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




